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'VERY one of the thousans 
‘of subjects inthis, New 
Practical and. Technical 

Encyclopedia has been newly 

‘edited by the famous author 

fies at the Stevens Institute of 

Technology, headed by John 

Damm, Assistant Dean of the 

Institute, These men ave vut 

standing experts in their vari 

‘ous technical fields. They have 


concen ou he ete 
fange of practieal Knowledge 
from. baste principles tothe 
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est, most up-to-date help avail 
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JOW yours for the first time, in this 15 
books-in-one, a brand new illustrated en- 
eyclopedia of information covering the 

whole range of ALL 15 Practical Sciences— 

Prepared for every day use. Here are instant, 

reliable, time-saving answers to questions on 

planning and estimating technical jobs 
engineering, construction, installation, main- 
tenance and repair. Here is everything you 
want to know about the practical details of 

Automobile Work. Electricity. Aeronautic 

Building. Painting. Plumbing, Carpentry. Her 

are thousands of needed facts in the fields of 


15 BIG BOOKS IN ONE for 4, */h 99, 
Amazingly Low Price of only] 


Chemistry, Physics, Metallurgy, Sheet Metal, 
Foundry Work, Radio, Television, Printing, 
Plastics, Ete 

‘Thousands of articles cover ALL 15 fields 
in alphabetical arrangement so that you 
Quickly find what you need. If you work or 
study in, technical Se'és, you will save time 
and money by referring to the thousands of 
facts formulas and methods, prin 
ciples and short cuts that are packed in this 
book! Cross re! 
of complete courses of study in ALL 15 fields, 


Simple Text and Pictures Make Every Fact Instantly Understandable 


Which type of lathe should I use? 
d for various 


tion explicit and 
you “how-to-do-it™ 
every mechanical and scientific process cry; 
tal-clear. They make the meaning of every 
term understood at a glance. The inside of 
a clutch a the'layout of a drainare 
ian, types of me= 
ears: cross-section of a foundry 
furnace, details of a wiring plan: workinxs of 
a steam engine, a fuel pump, a generating st 
yo—thes ist a few of hundreds of ex- 
planatory illustrations provided. Included are 
Pictures of hand and machine tools with in- 
Structions for getting best results with them. 
In addition there are scores of quick-refer: 
ence tables that are packed with valuable 
dats to save you guessing or hours of fizuring. 


Never before have all 15 Practical Sciences 
been covered in a single volume like this one! 
Here are the answers to thousands of ques- 


tions like these’ 

How is an aerofoil constructed? How do T 
gonnect a drainpipe to a back inlet gulley? 
What is bonderizing? How do I install hy- 


How do T'make a multi-core 
electric cable? How do T keep impurities out 
of a welding job? How is gold leaf made? 
How do I grind the proper angle on a cutting 
tool? What types of construction joints are 


draulic brakes? 


there? 
What sand mistures are requis 
types of foundry moulding? WI 
length of long intra-red rays? 
method of stiopling and t 
can T make a projection drawing? 
Whether you earn your ti 
field or have technical hobbies 
a-home-owner, inv 
this. book Covering, 
the scope in ONE, it's a truly 
amazing value at only $4.95! 


You would gladiy pay $4.95 for an et 
eyclopedia covering 'a Single one of these 13 
Practical fields. Here's a bargain virtually 18 
Himes “as great—15 Encyclopedias-in-one at 
the price of only one! Prove to yourself that 
this is the most helpful, most comprehensive 
Yolume of its kind you have ever seen at any~ 
thing like its low price! Just mail the coupon 
(on next page and we will ship you 9 copy for 
W days Free Trial, 

‘You need send no money now. If you don't 
feel it's one of the most valuable books you've 
yer geen. simply feturn it and. owe nothin 

yr. if you're completely pleased with it, pi 
the small price of only $4.95, plus a few cents 
Bowaue, in easy monthly fngtaliments ih you 
Wish Act now—just mail the cou m, 
H. Wise & Co. Inc., 7h 
New York 19, Ni. ¥. 


‘90 West 47th Street, 


MAIL FREE-TRIAL COUPON ON OPPOSITE PAGE 


Ing, steam engines, turbines, viscosity, ete, 


Carburetor, clutch, transmis- 


sion, starter, 
systems, lubrication, chasst 


HCITY Electro-magnetism, wiring cir- 
cuits, inductors, insulators, rectifiers, mo- 
ors, instruments, transformers, ete. 


AERONA Cooling systems, directi 


gyro, fuselage, jet propulsion, propell 
airfoils, ete, 


Foundations, doors, windows, dor- 
y mers, stairs, roofs, floors, concrete, lumber 
waterproofing, etc 


hella 
Hing kni 


ing systems, water and 
drainage systems, pipe jointing and fixing, 
ventilation, ete 

CARPENTRY Tools, clamps, drills, glues, joints 
and fastenings, grinding, sanding, ete. 


c ‘Atomic energy, neu- 


trons, elements, plastics, radio activity, 
synthesis, cellulose compounds, ete. 


c Bonderizing, casting, coslettiz- 
ing, notched-bar testing, open-hearth proc- 
eas, shepardizing, transverse test, etc, 


oH t Drop stamping, continuous 
F rolling, hydraulic press, spinning, welding, 
pattern-making, riveting, ete. 


‘Molds, die casting, furnaces, types 
of ingot, molding sands, plate molding, 
pouring temperatures, ete. 


Condensers, icono- 
systems, loud speakers, mi- 
radar, radio servicing, ‘broad- 


casting, ete. 


!NGLetterpress, lithography, proofing, 
ing, printing inks, typesetting. 
collotypes, bookbinding, ete. 
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BIG NEWS owe wove rans 


Now Own and Show In CASTLE FILMS 
Walter Lantzs 
FAMOUS CARTOONS 


IN FOUR GREAT COMEDIES 

PANTRY PANIC-Winter cotches Woody unprepared! He ond Tom Cot both 
Harved! Wild kitchen riot ensues ending in « fun-filled climax, 

KNOCK, KNOCK-Woody drills through Andy's roofl Andy ties vainly 19 
chase him vatil Woody falls for beeotifel decoy pigeon! Hilorious finsht 
THE CRACKED NUT-Dofy Woody corves tres inte tem poles with beak! 


Tries it on mecblet OUCH! Sees nutty doctor fer treatment! Uproarious ending! 


THE SCREWDRIVER-Weety’s cry driving disrupts traltict Me segs cop 
and rotras la veroosdiguses until cp goes defy! Levgh-ioded finiht 


ANDY PANDA 
IN FOUR GREAT COMEDIES 
ANDY PANDA'S POP-' 


‘ansue os curios pelican compl 


Wries to be Me. Fixit. Mierious developments 
lly falls through skylight! 


house havated by outty 


spooks! Pop on recei 


MOUSE TRAPPERS: 


DIZZY KITTY-Andy's Fe 


cooperate Mad chase fl 


—— 


Pop and Andy in pursuit! Yowling climax! 


Available in these five sizes 


AT THESE LOW PRICES: 


8mm 
Headline (50 ft.) $1.75 Complete $5.50 FREE! to all projector owners. 
16 mm SEND COUPON NOW! 


Headline (100 ft) $2.75 Complete $8.75 Sound $17.50 
ORDER FROM YOUR PHOTO DEALER 


Please send me the new 1947 Castle Films Deluxe 
Catelogue describing more than 170° thrilling home 


NAME. 


ADDRESS. 


cur. 


DIVISION OF Unjren wort FILMS INC. 


445 PARK AVENUE FIELD BL0<. RUSS BLDG. 
‘NEW YORK 22, CHICAGO 3 DY i ee ! 
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| Thermostat Operates Window. 


Mechanics & Shoperaft 


Hand Grinder Does Fine Turning. 
Index Lines Aid Use of Miter Box. 
Hacksaw Hints Speed Power Sawin; 
Shaft Collars for Special Jobs 
Pointer Gauges Drill Depth 
New Shop [deas...ssescsestos : 
Spacer Punch Locates Layout Mark: 
Shop Hardware Kept on Turntable 
Rack Holds Sanding Belts.. 
Pipe Fitting for the Handy Mar 
Dimensions of Pipe Fittings. 
Common Pipe Size 
Jig Aids Pipe Bending 
Can Halves Make Parts Trays 
Concrete Drain Cast Over Form. 


Home Mechanics & Handicraft 


Craftwork Projects of the Month... 
Silent Butler. 
Dowel .Rack Ss 
Modern Stool Is Uphols 
New Jobs for Plastic Weatherstrip... 174 


Candelabra Made of Plastic. 180 
Cabinet Holds Smoker's Need: 181 
Mold Makes Butter Attractive... 182 


Turtle Case Holds Coins and Comb. 186 
Power Sanding Renews Old Floors. 194 
Hitch Your Clock to the Stars...... 8 
Clothes Rack Hangs on Wall 


io & Electricity 


Wireless Wiring for Radios. 
Chicken-Brooder Antenni 
Radio Makes the Varsity. pane 
Meters Clock Electricity (Part I) 
Formulas for Multimeters. 
Ohmmeter Table. 
News in Electronics............. . 
One-Tube Radio Is Matchbox Si 
Tape Shields Speaker Magnet. 


Departments 


Voice of Science.. 
Letters. 

Aids to Modern Living.. 
What's Your Ingenuity Quotient! 
New Tools. 
Craftsmen at Work. 
Keeping the Home Shipshape. 
What's Wrong?. 
Home Experiments. 
For Easier Farminj 
Editorial Memo... 


Dow’r read another word of this 
advertisement unless you're interested 
in a better job, a larger salary, 
greater responsibility! I.C.S. 
messages are not addressed to 

the idly curious —they’re for the man 
who is curious with a purpose. 

Tf you want to know how to start 
achieving advancement and success, we 
have important information for you. 

We want to tell you that I.C.S. 
Courses covering more than 400 commer- 
cial and technical subjects are 
available for spare-time study at 
surprisingly low cost. 

We want you to know that pay increases 
and job betterments are consistently reported to 
us by I.C.S. students in a volume as high 
as 600 and more letters a month. 

Note, too, that successful I.C.S. graduates 
are numbered in the thousands and include presidents, 
board chairmen, production and research heads, 
superintendents, foremen in almost every branch of industry. 

If you're truly curious, you'll want to know 
the details of what I.C.S. did for these men — and 
what it can do for you. The coupon brings you 

this full information. Mark and mail it right now! 


if 


Working Hours AM. ta 


‘Special tuition rates te members of the Armed Forces 
Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada. 


Preset Position 
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‘Here's an Auto Headlamp that 
Does Not Grow Dim! 


ENERAL ELECTRIC Sealed Beam 

Headlamps Do Not Grow Dim! 
Road and laboratory tests prove that 
the average G-E Sealed Beam Head- 
lamp maintains 99% of original light 
output right up to the end of lamp life! 
Here’s why the “all-glass” construc- 
tion is the biggest value in head- 
lamps today: 


ILT-IM REFLECTOR. Hard-glass, 
ically designed. Since dirt and mois- 
ture can't get in the bulb, the reflector can’t 
tarnish . . - another reason why G-E Sealed 
Beam Headlamps do not grow dim! 


GLASS PRECISION LENS. The r 
used for G-E Sealed Beam 

ind the one-piece construction 

give maximum strength and ruggedness. 

‘And the lens is designed to put an accurate 
pattern of light where you need it . . . om 

the road. 


LLGLASS” CONSTRUCTION. The 
whole thing is a bulb! Dirt and moisture 
cannot get in to reduce light output. An- 
other reason why rage G-E Sealed 
Beam Headlamp maintains 99% of original 
light output right up to the end of lamp life! 


NOW! More light than ever before. Today's 

G-E Sealed Beam Headlamps give you 

12% more light on the road for driving, {| 
16% more light for passing! 


nx 
FOR EVERY SOCKET...FOR EVERY CAR | jana a 7 
| Besure your headlamps | 
| and whatever lamps | 
i you weed for your car | 
GENERAL@ ELECTRIC | * re iitn ! 
He talent OS 4 
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ont Blame Science 
for This! 


[NTE dirty-weather months ahead, some 

nice people will be needlessly and not so 
nicely killed. It won't be the fault of the 
air lines, or of the men in the left-hand seat 
of the airplanes, who will also be dead and 
defenseless. 

A decade, or even a year ago, these 
crashes of aircraft groping for a landing 
could be blamed on the weather. This win- 
ter, these dead passengers and pilots will be 
the victims of vicious apathy in Congress, 
and sorry, stubborn pride in the Civil Aero- 
nautics Administration, 

‘As every reader of this magazine knows, 
science has long since done its part in the 
problem of getting airplanes downstairs in 
dirty winter weather. Radar, in the GCA 


(Ground Control Approach) System has 
made possible thousands of landings by 
military aircraft under the worst conditions 
with only a single failure. 

But the CAA, stubbornly sticking to its 
chosen ILS (Instrument Landing System) 
wearied Congress to the point where it 
stopped listening—and slammed the safe 
door. So, this winter, there is not enough 
money for the installation of the kind of 
landing aids that safety demands. 

Science showed the way; technology de- 
veloped the equipment. But politics has 
halted the application of science to life in 
this case. 


Rang Githeas 
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New “eyes” 


for the Army Ground Forces 


You might guess this little aircraft 
belonged to the Air Forces, but you'd be 
wrong, It’s strictly a Ground Forces gadget 
=the latest development in liaison and 
spotting planes, 


It’s the 125-hp, L-15, built to do the 
almost unbelievable things required by the 
Infantry, Artillery and Armored Cavalry. 


This plane can cruise at a top speed of 
112 mph., and dive safely at 200, yet it 
can hover at 36 mph. without stalling! On 
a field where there are no obstacles it can 
take off or land in less than 250 feet — or 
take off and clear 50-foot trees in 600 feet. 


One of the L-15’s most outstanding fea- 
tures is full visi 'y in all directions. Pilot 
and observer have a sweeping, all-round 
view, including straight down and straight 
aft, made possible by the unique cockpit 
design and elevated tail spar. 


The role of small observation planes in 
World War II was vitally important to 


victory. Spotting enemy installations, they 
enabled our firepower to strike with deadly 
accuracy. This new plane will give the 
Ground Forcesstill more dependable“eyes.” 


All through the peacetime Regular Army 
you'll find new scientific advances being 
tested and perfected. It’s a great career for 
young men of mechanical skill who want 
to get ahead. There's good pay while learn- 
ing; food, clothing, shelter and medical 
care; travel and splendid educational op- 
portunities. A 3-year enlistment permits 
you to choose your branch of service from 
those still open. Ask for full details at 
your nearest U.S. Army Recruiting Station. 


« Listen to “Sound Off,” “Voice of the Army,” “Proudly 
We Hail,” “Front and Center,” and major football 
broadcasts on your radio. 


A GOOD s0B FOR You 


U. S. Army 


CHOOSE THIS 


FINE PROFESSION NOW! 


VOUR REGULAR ARMY SERVES THE NATION AND MANKIND IN WAR AND PEACE 
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KEYS TO OPPORTUNITY 
for Men and Women 


They have helped over a million toward their 
ambition... THEY CAN HELP YOU! 


The great barrier to realizing ambition is 
the question “HOW?” 

For the past 39 years more than a mil- 
lion ambitious men and women have found 
the “HOW” to greater success in business 
in one of the free 48-page books illustrated 
above. 

These books are more than catal — 
they give you the facts about the field of 
your choice, tell you of the opportunities 
in that field, its demands, and how our 
training fits you for the field. They'll an- 
swer questions that may have bothered 
you. 

We have perfected Home-Study Train- 
ing—made it interesting and practical 
through the problem method. You train 
under specialists, men who have achieved 
success in their chosen field—you study 
panel les and solve problems without any 

time, pay or interference with your 
present jo 

Our training is tried and proven—and 
what you study at home you can use on 
the job right away. Perhaps right in your 
own company there is a great opportunity 
to advance—to get an executive job with 
the prestige and money that go with such 
advancement. 

The way to success is not magic. It re- 
quires study, and you will have to be will- 
ing to work earnestly—thoroughly. 


But wouldn't it be worth your while to 
trade some. of Pye leisure over a com- 
paratively brie! Period for a bigger job 
and more money? 

Why not be somebody in the business 
world—why be satisfied to go through life 
in a small job at small pay when the way 
to success is clearly marked. The years are * 
going by very fast—and it’s high time you 
did something concrete about your future. 

The coupon below will bring you com- 
plete information about the field of your 
choice. SEND IT TODAY. Don’t delay— 
it can be the turning point in your career 
to a better job and more money. 


T LASALLE Extension University 
a Correspondence Institution 
Dept. 1083-R Chicago 5, Ill. 


I want to better my position—make more money. 
Send me your free booklet on the field I have 
checked below. 

DHigher Accountancy [Traffic Management 

Dindustrial Management [J Foremanship 

Di Executive Management [) Law LL. B. Degree 
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your opportunity IN Watchmaking 


Here is a career field which offers opportunity at 
every “tick” of a watch or a clock. Millions 

watches and clocks need fixing—millions more 
will continue to need repairs. Here is an inter- 
esting, top-bracket opportunity to start an inde- 
pendent business of your own, or work for good 
pay in a factory, repair shop or store. AMER- 
ICAN SCHOOL OF WATCHMAKING has 
trained many men who are now making good. 
At A. S. W. you get proven, practical training 
under QUALIFIED, patient instructors who de- 
light in the success of their students and grad- 
uates. MAIL THE COUPON BELOW for 


illustrated booklet. It is FREE — and will give 
you a fine picture of our complete facilities. 


APPROVED FOR VETERANS 
———— 


ane oe 


Basse in of yends. DECIDE NOW to 


I inveniete. ine fed of Watchmaking for Your 
erty —______one__state 


Your Opportunity — — — As An Aireratt 


INSTRUMENT 
TECHNICIAN 


Do you like Aviation? Do you like airplanes? 
Do you like to take things apart and see what 
makes them tick? THEN YOU WILL LIKE 
AIRCRAFT INSTRUMENTS. Here is a vital 
part of the great aviation industry—and nec 
sary part. As long as planes fly there mus 


be 
trained men to service, repair, and maintain the 
instruments that make flight possible. AMER- 
ICAN SCHOOLS OF AIRCRAFT INSTRU- 
MENTS teaches men to perform this important, 
interesting and well-paid work. 

DO YOU WANT A SPECIALIZED CAREER IN AVIATION? 


APPROVED FOR VETERANS 


ee aaa | 


‘Wfistrated’ Gookiet ‘describing’ Aireratt” Easement 


INSTRUMENT TRAINING VALUAB! 


[Same rin 
a 


J °s—___rone. 


_ 
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A sound training in Aircraft Instruments 1s also applica~ 
‘ble to many industrial flelds. Many large, important 
industries use delicate instruments at some point in thelr 
operation —and trained instrument men are needed to 
install, service and maintain them. Here, then is further 
opportunity for you as an Expert Instrument Technician. 


YOUR OPPORTUNITY IN Plastics 


Consider the growing, important field of Plastics for your 
future. Many have compared the Plastics Industry with 
the Radio and the Automobile industries before their 
great and rapid growth. Today such a cot a seems: 
Warranted because more products are being manufac- 
fured from various, types of plastic materials than ever 
Defore requiring TRAINED {0 develop, design, and 
fabricate ‘the coupon below for compl 
Tormation and free literature which’ show, te ‘actual 
photographs. the ming uses of plastics and what trained 
nen must know to get the better positions in this 
feid.” This literature tells you about Pinstion Tnstitute, 
the oldest and largest exclusively plastics training school 
in the United States. Read what graduates say about 
Plastics Institute training and the progress they have 
made since graduating. 


LEARN BY MAIL OR COME TO CALIFORNIA 
(IMMEDIATE ENROLLMENT) 


sca min 


al 


‘Fraining’ Osthendieg: school ta 


selling articles of their own manufacture. 


n Aeronautical 


ENGINEER OR 
MASTER AIRCRAFT 
' (AE) MECHANIC 


Intensive, practical training courses at AERO TECH have been 
Gesigned = carefully as a fine airplane . . . with but one thought 
in mind — SUCCESSFUL GRADUATES. 

ecutives of airlines and large alreraft plants. 
It Aero Tech is tailored to me 

tant Dhases of Aero Tech training have been suggested by men who 
ARE NOW SUCCESSPUL IN AVIATION, but who had to. first 
repare for the road ahead by study and training.” AERO TECH 
fraining prepares you to qualify for your CAA LICENSE. 


WORK WHILE YOU LEARN 


At Aero Tech you can get a full day's training between the hours of 
7:00 a.m. and 1:00 p.m., thus allowing ample time for the obtaining 
of part time employment if desired. Many of our students—Veterans 
land Non-Veterans—are taking advantage of this plan, 


APPROVED FOR VETERANS 


tan aed eects s 
| see SE even 


STUDY ON A GREAT METROPOLITAN AIRPORT 
IN CALIFORNIA 


‘At Aero Industries ‘Technical Institute you get the advantage of being in 

‘the center of the erent Pacifle Coast Aireraft Industry, plus all the 

chance for recreation and fun which comes with living in California, | C#-————Pom_—_stato— 
ee stone eteras 


—_——— st 
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IS MAN A SMALL UNIVERSE? 


IT HAS BEEN SAID that everything in the universe 
has its counterpart in man, What of your solar plexus? 
Does it link you with the world beyond... the vase 
cosmos of which earth is but a speck? Centuries ago, 
man observed that something in the center of his torso 
responded co his emotional excitements —joy, fear, 
elation, fright, sudden experiences. In seeking an ex- 
planation, there followed many more amazing discov- 
ries, What did theseancient searchers for truth uncover? 
Did they learn how to draw energy to their emotional 
centers—for performing miracles and accomplishing 
feats that seemed impossible to the uninitiated? 


WHAT ABOUT YOU? 
Are you perfectly satisfied with your position in life? 
Are you enjoying life co its fullest extent?—truly 
abundantly? If obstacles seem co prevent you from 
attaining the heights and enjoying the better things in 
life, you are not using the powers that reside within you, 


ACCEPT THIS FREE BOOK 
Let the Rosicrucians (NOT a religious organization), a pro- 
gressive, practical brotherhood, explain to you the simple, 
demonstrable laws governing your inner powers. Write for your 
FREE copy of, The Mastery of Life, which tells how easily you 
can come to possess tested methods for understanding the 
P of personal . Send coupon today! 
Scribe W.F.Z. 
The Rosicrucians (AMORC) 
San Jose, California 


Lam a sincere seeker. Please send me a copy of The Maitery # 
Life, which 1 shall read carefully. 7 sil 


Name = 


Address. 


Zone Number____Stare 


The ROSICRUCIANS (morc) San Jose, California 
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NOT a “Home-Study” Course! 


Practical training pays! Thousands of successful elec- 

‘ricians—men earning good money, with steady jobs 

id. the COYNE Shops in 

Chicago. We do not teach by mail. All instruction 1s 

iven in our own big building in the heart of the World's 

SEcctieal Conver, You make rapid stsdes here Deca 
it'ea shop course, 


Work on Full-Size Equipment! 


In our great shops you actually operate, test, repair 
tthe samme kinds of electrical apparatus youll woe Tater 
fon the job. You do REAL house wiring rewind REAL 
Srmatures; run a REAL switchboard, All this plus 
peeded makes it easy to learn Blectricity {n'a 
few short weeks here at COYNE, 


No Experience Necessary 


‘Many Coyne students have never had previous 
lectrical experience. Others have had & simattere 
ing of it {none or two branches, but realize thelr 
eed for “AlAround’ traintig. We not oaly 
aia you for a good sob, we help you pet Ie 
Lifetime Free Employment 
‘Coyne graduates. 


SEND FOR FREE BOOK 


‘Yours for the asking—big, 40-page book 
Yon Coyne Electrical Training Filled with 
Fascinating pictures of our great altops 


ervice to 


iegadieivck  Wawnan mating ce urea ae 
, incieess See Byes ig 
eee a ins 
ACHES Connon, Hama Aprinnes oo 
pole adn ta 
oe < cman eels ate, 


Stator Wi Refrigeration. 


Since 1899, Coyne has been training men and 
young men for practical, better-paying jobs. Here 
in our great Chicago Shops you will find the equip- 
ment, the friendly expert instructors, to prepare 
you for a real future in Electricity. Coyne grad- 
x uates are in demand by many leading electrical cooks 
a firms. Coyne men are trained to make good in their one 
COYNi 


‘B.W.Ceeke own electrical shops. Come to covne ELEG: 
‘TRICAL SCHOOL, 
NON-VETERANS sho are short of cash can finance ree eee, 
most of their tuition and pay it in easy monthly payments 500 S. 
dfter graduation. Many students earn while learning. We'll (chicago 12, Minois. 


help you get part-time work while here if you need it to 
elp defray living expenses. 

ANY MAN WITH A PHYSICAL DISABILITY y 
‘whether a Veteran or not may qualify forCoynetrain- Training in Industrial Electronics and 
ing at no cost to himself for tuition or subsistence. 7 Buectric Refrigeration. Mail coupon today. 
Send coupom for details. 


BW. COOKE, President 


en. 77S 
‘500 S. Paulina St., Chicago 12, Ml. 


STATE. 
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and Make Tests to Prove the Theory! 


LEARN RADIO 
to MAKE MONEY! 


LOW COST TRAINING — EASY PAYMENT PLAN! 


% I Put You to Work with Your Hands to LEARN RADIO! 
7 You Build Receivers! You Make Typical Defects Occur 


You Learn at Home How to! = 
Build and Test Dozens and \ ”) 
Dozens of Circuits — Simple SNE 


and Complex! +3 
rou Do 
over 175 
imsreucrive ~ ¢ 
EXPERIMENTS 
Xe q 


YOU BUILD a 
ALL THESE TESTERS 


a) Y “= 


SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! » 


you with regular profess finest kind of “bench” experience. And y 


you learn how 10 
your own Test Equipment. 

cause typical Radio 

see how they act. You learn the lat 
trouble-shooting. and repair. All this adds up 10 


SEND FOR M 
VETERANS! VALUABLE 
FREE BOOKS 
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provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 


others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 


to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 


the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 


A patent gives the inventor the exclusive right to prevent 


The Patent Laws were enacted for the benefit of the inventor 


A specially prepared booklet entitled “Patent Guide for 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Rogistered Patent Attorneys 
Patents 72-K District National Bldg., Washington 5, D.C. 
Trademarks 
Copyrights 


Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-K District National Building + Washington 5, D.C. 
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Bigger Opportunities 
Than. Ever in -- 


UT 


@THE FIELD IS STILL GROWING after more than. 
40 years .. . expanding with the giant auto Industry! 
Millions of new cars are getting to market, millions of 
‘old ones are still on the road—THE NEED for MAN- 
POWER in the service field is INCREASING! 


TRAIN NOW...FOR THE 
OPPORTUNITIES AHEAD! 


‘Don’t be stuck in a low-pay job! Opportunity here is 
big enough for thousands to find big-pay work either in 

iable job or in their own shops, UEL teaches Auto 
Body & Fender Repairing the easy way. Nospecial edu- 
tation or experience needed . . . you can start in your 
spare time, right at home .... keep your job while you 
learn. Then, when home study is finished, youcontinue at 
the well-equipped UEI shops getting practical experi- 
‘ence. Fix and refinish damage, replace panels and tops. 
Learn up-to-date methods in use of tools, spray paint 
ing, welding, metal work-—all under expert supervision. 


GET THE FACTS... FREE! 


UEI HAS TRAINED THOUSANDS for opportunity 
fields, and students are making good. If you want to 
{get ahead, wend coupon today for free facts on AUTO 
BODY AND FENDER REPAIRING. Don't delay! 


‘Yes, I'm interested! ‘Send me those Free Facts about 
Auto Body and Fender Repairing. 


Zone or 
County_—__STATE___ 

Tf eeteran of World War If check here 

[heck here for Special Information ff under 17. 
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== LETTERS 


Putting Color to Work 
si 


I found Lloyd Stouffer's article “Color 
Punches the Time Clock” (PSM, June °47, 
p. 124) interesting. 

However, in actual practice I have found 
confusion exists because the various paint 
manufacturers, together with such organiza- 
tions as the National Safety Council and 
the American Standards Association, are 
not in agreement as to standardized color 
schemes for painting machinery. . . . 
W. H, Boyer 


York, Pa. 


For further information on this subject, 
PSM consulted Lloyd Stouffer, author of the 
article, His answer: 


Sir: 

There is certa no confusion among re- 
sponsible authorities as to the application 
of industrial color. . . . 

There can be no standard color scheme 
for better seeing because the requirements 
vary according to the type of work being 
done, the material being worked upon, and 
the type of natural and artificial light avail- 
able... . 

‘As to safety color markings, however, the 
American Standards Association code is the 
standard. The code recommended by Du 
Pont and other engineers and paint com- 
panies agrees with this but suggests that 
red be restricted to fire precautions and 
adds orange for danger and blue for pre- 
caution signals to mark electrical controls 
and equipment under repair. 

Lioyp STourrer 
Old Greenwich, Conn, 


Different, but the Same 


ir: 
On page 104 of the August issue you have 
two pictures ‘of McDonnell aircraft, and at 
first glance the two planes on the’ ground 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
@ staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U.S. patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1429 VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1429 Victor Building, Washington 1, D. C. 


1 
Send me further particulars as to patent protection and procedure and “Invention Record” i] 
form at once. I understand that this request does not obligate me. I 


a A A oe me mee mee (WRITE OR PRINT NAME CLEARLY) om Sm om oo oon so oo ee ol § 
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So little 


Pyroil 


gives so much 
Protection 


A pint of Pyroil in the crankcase—and a few 
ounces in the gas tank will add miles to your 
car, Fyroi gives ol the property of clinging 
to ‘cylinder walls—thus preventing, excess 
1d corrosion, Pyroil prevents the ac- 
ion of sludge, gum and other con- 
in the crankcase and on cylin‘ 
walls A litte PYROML does so much. Be 
sure to ask your gas station 
attendant to add PYROIL. 


PYROIL “ztisse" 

6 rot or abe 
Shingo Aircie oro Yor 
uote 


it Company, 259 Moin Stee! 
Pyrat ‘Cogpenr: 23? a 
Tele Cronte, Wisconsin. 


PYROIL COMPANY 
259 Main Street 
La Crosse, Wisconsin 


want my car to last and run properly, Please tell me 
{nore about Pyroll and how it ean accomplish this for me. 


Jerry, the talking dog, 
ia entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company, Picture 
of Jerry sent on request. 
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appear to be the same. But the top plane 
seems to be the XF2D-1 Banshee and the 
lower the FD-1 Phantom. Note the differ- 
ence in the tail shapes. . 

Rosert Duptey 
Wichita Falls, Tex. 


Though not identical, both planes are 
Phantoms. The upper one is the FD-1, the 
production model, while the lower is the 
‘XFD-I, an experimental version of the same 
plane before it had undergone slight tail 
and dihedral modifications, 


Shocking Words? 


Sit 

I have several times been shocked by 
electricity, hard enough for things to tum 
hazy before I let loose. It got me to won- 
dering if “words” could be transmitted by 
shocking on a lesser scale. A microphone 
or radio and amplifier could be hooked up 
and the output superimposed on a direct 
current with just enough yoltage to be felt 
but not be uncomfortable, I have noticed 
that 60-cycle stuff has a rippling feeling. 
Different frequencies and voltages might be 
felt and “understood” by an experienced 
person. If it would work it would be wel- 
comed by deaf and blind people. . . . 


Froyp D, Dit 
La Verne, Calif. 


It Sometimes Happens 


Sir: 

On January 6, 1947, I submitted an idea 
regarding the use of a lock-grip wrench as 
anutcracker. On January 17, it was returned 
with a rejection slip. . . . 

I was indeed surprised to find this idea 
appear at the bottom of page 158 in your 
July 1947 issue with a photograph—I did not 
submit a photograph—showing exactly the 
make of wrench that I mentioned . . . . 

Lr. Cur, R. R. Brewin, USNR 
DeLand, Fla. 


Lt. Cmdr. Brewin’s idea was returned be- 
cause it was not illustrated (a condition that 
often compels PSM to pass up otherwise 
good material) and the same idea was later 
submitted by another contributor. Such 
duplications are unfortunate, but fairly com- 
mon-—as every editor has to explain at some 
time in his career. 


© Trained men make industry grow. 
They have the vision and “know how” 


it takes to develop new products, new 
processes. They share the rewards, 
too. Good jobs. High salaries. Rapid 
promotions. 

© Thousands of today’s top-flight in« 


dustrial leaders got their training at 
home —in their spare time. Their train- 
ing-grounds were the tables where they 
GROWS ON TABLE-TOPS  tiiiicd sound, practical 1.C.S. courses, 
the factories and offices where they 
applied their new-found learning. 


© YOU have the same opportunities 
for success. In a surprisingly short 
time, at the cost of a few dollars a week, 
you can acquire the same, thorough 
training that helped these men make 
good. A table in your home can be the 
training-ground ‘for your successful 
career in tomorrow’s industry. 


* You have the ambition and intelli- 
gence. I.C.S. has the training, You 
need all three to get ahead! The coupon 
below lists a few of the more than 400 
business and technical subjects 1.C.S. 
can help you master. Why put off your 
chances for success? Mark and mail it 
today. 


BOX 7694-1, SCRANTON 9, PENNA, 
‘hou cont rslaton, please send me ful particle about the course BEFORE which have merhad X: 
Ale Conditioning and 
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$1,756 to $3,021 a Year 


(Veterans Get Special Preference) 
Get Ready Now for Next Examinations 


Railway Postal Clerks 


et $2,300 the first year of regular 
nthe rat and “teenth of each 
8h euch, 


early" to Stoo and $o.600 In lange ore 
ions, Advance may be had to Chief Clerk at 
Men 18 to 35. 


3 Days On—3 Days Off—F 


om aut 
working: ays 
they Brow’ ol 


, they are retired with a. penaion. 


Ea eit FOR “UNCLE SAM” 1 


5 
4 


City Mail Carri 


Clerks and Carri 2.100 the Brat year oF 
eppleyment ‘und, Automatically increase” 8100" 
$5100." Open ‘to afen-- Women 19 


Clerks 


Many Other Positions 


are obtai Rural Carriers. 
‘Patrol inspectors——Aasistant Sta- 
jove ‘Wishing these positions should 


prepare at once. 


Ger Free List of Positions 
Fill out, the following coupon. Tear it off and mail it 

today “NOW; at once 
weatnient can result in your getting a big-paid 


ernment Job" with (3) List et U. 8. Government Jobe; 
‘prepare for ote of these Jobs 


Address... Neterant. 
(Use This Coupen Before You Mislay It. Write or Print Piai 


7x 50 NAVY 
BINOCULARS 
$135.00 


COATED OPrics! 


FREE 
CATALOG 


AUTOMATIC SCREW ‘MACHINE 
ENGINEERING “2: 


MIDWESTERN TECHNICAL INSTITUTE 


4315. Wabash, 


1m Bldg., Dept. YA, Chicago 5, Il. 


WITH THE HELP OF 


IT Big Kits of Act 
Parts and Assemblies with which you make 
SHOP METHOD EXPERIMENTS in your own ho 
different Radio Receivers that op 


Learn-b 


A 16 mm Home Movie Projector and Twelve I 
, Home Movie Films . . . for pi 
nding of Radio Fundamentalst 


eo 
NO PREVIOUS RADIO. \ WW" cca? 
OR ELECTRICAL —\y. get® pe 
EXPERIENCE pEcessaee an? ee" Modern, well-illustrated, Loos 


sons, prepared in clear, simple, un 
able lan, 
your trai 


af 


DeForest’s Tr 
to guide you throughout 


THEN GET THE HELP OF 
oe OUR EFFECTIVE 
08) EMPLOYMENT 
SERVICE 


vw FOU can dot 


you use 
veamta GD) vveann-ay-sezina” ee ae 
PROJECTOR: MOVIES 


Electronics. 


1 
I 
FOR YOU!" BOOK, showing how {may 
I 
I 
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SEND FOR 


LLIED’S Big 164 Page 
RADIO TALOG! 


WRITE TODAY! 


SAVE ON 
EVERYTHING 
IN RADIO! 


—s, 


= 164 Valve-Packed Pages 


Send for your FREE copy of the 
‘most complete Buying Guide for 
Everything in Radio! Here's the 
Catalog for Servicemen, Dealers, 
Soundmen, Amateurs, Buildersand 
Experimenters. Features the 
world’s largest and most complete 
stocks of radio and electronic sup- 
plies—quality equipment at low- 
est prices! Ger the speedy service 
and expert help you want from 
ALLIED—Radio's Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Get everything for every radio use: 
Latest type home radio models, 
phono-radios, recorders, commu: 
nications receivers, Ham kit 

gear. code apparatus. radio 
tubes, tools, cest instruments, pi 
lic address equipment, low-cost 
easy-to-build radio kits. diagrams 
and matched parts lists, largest se- 
lection of instructive radio books 
=all at lowest prices! 


NEW HOME RADIOS 


wi 


SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


AMATEUR GEAR 


SOUND SYSTEMS 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-KK-7 
Chicago 7, Iino’ 


CO Rush FREE 164-Page Catalog 
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Embed in Plastic 


oe —— \ 


butterflies, | 


novelties, ete. 


NEW EASY-TO-USE CASTING 
PLASTIC MAKES 1001 OBJECTS 


Castolite is the new marvel of the plastics world, Cast 

re, Crystal clear or color 
yed, drilled. carved. turned 
5 complete instructions 


Red ai $3.s0 50 


Liguip CASTING 


Leare DRAFTING 


® | Will Train You at 
‘ Home Until You Have 
a GOOD PAY JOB! 


PLASTIC 


Yourself a Chance to Make fasou 
Opportunity Fi 


PATENT 


PROTECTION 


INVENTORS 


A PATENT IS A VALUABLE RIGHT 


‘On the basis of a constitutional provision Congress has estab- 
re the exclusive 


ture and sale of 
is of seventeen years. ‘The Inventor 
obtaining a patent from the United 
States Patent Office. 


The United States Patent Office We 
RECOMMENDS RECOMMEND 


Rules of Practice that “an applicant is ad- 

that you authorize us to conduct a search through 
the U, & Patents pertinent to your invention 
and submit a report setting forth our opinion 
regarding its patentability. 


EVANS & CO. has a staff of experienced registered 
ve attorneys, available to assist inventors in the prepara- 
tion and prosecution of their cases before the Patent Office. De- 
tailed information and the steps to be taken in obt 
protection will be furnished upon request. 


ining patent 


pete me FORM BELOW FOR MAILING CONVENIENCE mmm mmmmag 


! VICTOR J. i 
: VANS &%0O 
! 
H Veber. oo, i 
1 ! 
1 REGISTERED PATENT ATTORNEY 1 
1 240-L MERLIN BUILDING, WASHINGTON 6, D. C. 1 
Please forward to me detailed information regarding procedure to obtain Patent Protection, 
1__{ofether with your convenient “Evidence of Invention” form iH 
Name. 1 
Address. ! 
a Lity and Stat ! 


PATENTS * TRADEMARKS * COPYRIGHTS 
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The97 Pound 
Weakling 


who became “The World’s Most 
Perfectly Developed Man’ 

“T'll Prove that YOU, too, 

can be a NEW MAN!" 


Cleats litle 


KNOW, myself, w/ 
I: Have the indo body that 
opie, pity! Of ‘coure,, You 
wouldn't kitow it to look at."me 
Towy but twas once a shi 
‘weakling who #7 


rien Twas sash 8 
poor specimen of physical develop- 


it that Twas, constantly sell. 


‘concious and embarrawed. And I 
felt’ only HALF-ALIVE, 
Then, ,1 discovered “Dy 


Ie gave me a bodh 
tne the title "World's Most 
ly Developed Man. 

‘When I say Lcan make you over 
into 'a man’ of giant. power and 

Leal 

Nana 
yen 


id you ean be proud of? 
give me the opportunity to prove that “Dynamic | 
‘you need. 


Just tell me where you | 


naybes."* 


powerful ‘muscles. Are’ you, fat and flabby? 
Wand’ gawky? “Are "you shortwinded, pepless? Do 
fh rettiest 


Ors 
you hold’ back and, Tet ‘othe 
Firs, best jobs, te-? Then wi 
‘eniion”’ and learn how I can 
powerful HE-MAN, | 
“Dynamic Tension” is an entirely NATURAL method 
15 minutes of your spare time enough, to show 
mating results—and it's Actually fun! “Dynamic Tension” 


<a Send for FREE BOOK | 
ves 


oa 
s 


CHARLES ATLAS. Dept 110, 
{i's East 23rd St, New York, N.Y. | 


1 want the proof that your system of “Dynamic Tension 
wilt “help ‘makes. New "Man 


wil “lp makes, New "Sian gh ne give ea healthy. 
free book,” “Everlasting Health and Strength. 7 


Name... 
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ng Alphabets Flies 


Stephen A. Ziler, Pres. The Temblyn School of Penmanship 
os Kanan C1, Mos, UsB.A. In businens over 82 yea 


MAKE MONEY CASTING dike 
FACTS SENT 


Past th 


olde tor speed 
GW SKaPEE cr $1.00. Canadian 1,50. 
PLASTIC ARTS STUDIOS, huts 5, up 45, Muncie, ind, 


Marina CARTOONING 


MAKING 


CORRESPONDENCE COURSES IM 


RADIO cd ELECTRICAL ENGINEERING 


etary a 


ineoun 


MINERALS 2:2 


NDENTIFICATION AND QUALITATIVE CHEMICAL ANALYSIS 
OF MINERALS—By Orsino C. Smith, A. B., A. M. 


‘At last, all the facts about all minerals Between the covers 
Of Ghe great’ book!” More than 2.000 minerals lated and 
Classified by specific gravity and hardness. Hundreds of 
beautiful, fullceolor photokraphs and illustrations. “Com- 
plete directions. for determining. any. known mineral from 
fReipnvaical propertiog index of Fefraction, Color, streai 
lustre: cleavage’ fracture, fusibility, ete.——all oF 

Eanised for instant practical use $6.50 


! Bao Feat Tree ew Fork 


weps SONDINONING & 
Xe . 


IDITIONING GUIDE. 


a AN AUD DE IS A GOOD FRIEND! 
sipggtunae i STEAMFITTERS Sve eee 5 A co00 aedlana'ek 


Your Trade. Save time ond money with right methods, short cuts, 
lobor saving ideas. CHECK NOW! You can look over any 
‘Audel Guide in your home. Stort the Easy Payments if satisfied, 


peewee CUT HER E ee 


IMAIL ORDER 


[THEO.AUDEL &co 9 W.23 St, New York 10,N.. 


ase mail me for 7 days’ free exan 
9 L 


AUDELS SHEET 
HANDY, poor 


METAL W: ERS 


AUDELS SHEET META 
ATTERN LA’ 


h book or set ordered until E have paid pur 
If 1 am not satisfied with ( 


ane, 4 ‘i 
AUDELS NEW MACHINIST & 
cn QOLMAKERS HANDY BOOK.....$4 


hop praton in al Dra 


CTRONIC. DE' 


tf Know, Aout lec 


AUDEL, Publishers, 49 W. 23 St, N.Y. 10 
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SHORTHAND 
IN 6 WEEKS 


2000} 


of Old Line Legal Reserve ff “Speedinriting 
MATA UIUI TH ELECTRICAL TRAINING 


(atage2l) $ F Te 
ONL [78 cai BLISS sSSizesnectees ey 
in proportion ————— 


*One Half Permanent Ratein effect 5 year LEARN TODRAWE PAINT y 


Buy as little as $1500. of this solid protection Soe a aa a a 
—or more—at proportionately low rates. But Jon "CLINTON ART INSTITUTE, In 
buy your Postal Policy now! vine eAGe TLORDA 


Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are peed on to policy holders. Current 
dividends 9¥%%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$60,000,000.00 


to its Policy Holders and Beneficiaries 

Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 

Send coupon today for rates on this Modified "4” 
Policy at your age and other details. Life Insurance 
is vital! 


CLIP AND MAIL COUPON TODAY 


"ool. 
‘aneside i ia 1367, Cheese 40, 


511 Fifth Av 
New York 17, > 


ye _ a | SPORTS.ING. rs 3 Mfrs.) 5501 Broadway, Dept. $-10, Chicago 40, ll, 
Mall me without obligation com ene 1 
formation about your low-cost Modified "4" 
tay aa ae 1) | AT HOME ¢ Your Own 
Dees Bie «|| Manufacturing Business 
7 Rie . Hakiee poral Nee case yeu 3e 
A SS. a to 15e. We supply everything. Write today! 
= 
Hm ae in in ed eed mma | [50-10 WORKS, Dept. 8-801, Loveland, Ohio 
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SPECIALIZE 


in 6 months to 3 year: 


OF utmost importance to anyone considering a technical 
school, is that school’s history, facilities, faculty, and record 
of successful alumni, The Milwaukee School of Engineering 

s founded 44 years ago to train men for specific and 
substantial careers in industry. More than 35,000 former 
students in industries the world over attest the school’s 
career-building value through its exceptiona 
laboratories, class rooms, faculty of 92 specialists, and its 
comprehensive technical courses. 1292 students now enrolled 


CONCENTRIC SYS: 

« timeseted CONCENTRIC SYS 

as ten ald Ye 

sep SUP cll Stay 36 10M cach 
compres permit —_ unt 


it ational objective from 48 states and 8 overseas countries. World-wide alumni 
your desired occur counselor committee. Terms start Jonvery, April, July. 
s SEND COUPON TODAY! 
cxavice .. 6 19,12 Mente 


MILWAUKEE E—se 


GCHAAL oF ENGINEERING: 


A Technical Institute 


sation Service 
Rete Service (12 08.) 


1 to 2 Yeors 


TECHNICIAN « «= 


Ref Sodilonink 


PROFESSIONAL » . - 3 Yeon 
real Engines 
Ecsinlr ot 


ee Machinery oF Elect 
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It's YOUR future—Make the most of it! 


ee ed a Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 

portualy fo eet starved 
in electrical maintenance and repair "and at top-notch wager 
ire Sou'sendyeuwith experience and ablity—to cath in on 1 


Others are getting just the sort of background needed—quick! 


‘bandle the grest variety of electrical mainte- 


ae relsknown el 


ance and repair work TODAY—from this 
trical library. You can toot 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 poges, 1724 Illustrations 


Gives you the “know-how” to tackle any wiring or motor 


Job. "Five books show you HOW-—to install all types of motor 


‘charts that sow quickly 


Toke the first step toward improving YOUR future— 
Mail this coupon TODAY 
No money down—special price—easy payments—FREE trial 


| meGraw-Hitt Book Cou, 330 W 42 St., New York 18, N. ¥- 
“hepate Aea 


‘» PLASTERING—a busy field these days! 
|LSTERING—available, Los Angeles 


‘Fvailable for Non-Vete 


Mat: Western Dept PS 10, tow Anaeos& Cat 
‘leet vend se FREE iteration om your tauraes ot theched below: 


‘atin, Rodi, thc. Appl Pletring —_ Uphaltring—_ 
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STUDY at HOME 


‘With An Educational Institution 

‘Men with specialized training win higher positions, insure 

larger earnings, and are bigger successes in business and 

ube life. Opportunities NOW greater than ever before, 
nd for cur Catalog. 


ARTS and SCIENCES 


Courses in Philosophy: Education; Letters; Public Health; 
Medical Jurisprudence; Psychology: Sociology’; Physica 
Chemistry: Plastics; Geology; Political Selence: 

Business and Commerce; Accounting; Me 
tistics; AgMeulture. 


ENGINEERING 
Courses in Electrical, Civil, Mechanleal, Drafting, Archi- 
Radio, structural, Mining, 


Chemical, Diesel,” Automo: 
bile, ‘Refiigeration, “and” Air Conditioning Sngineering. 


LAW 


Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses iso in Commercial 
Law, Patent Law and Medical Jurisprudence. 

MeKinley. Recsovelt ieorperated, 4610-A8, Bhorldan Rd, Chlenge 40, 1 


‘a month. 
inagement, 


Many graduates report making 0 
Goursaof stay covers Sales, Property Man 
| Aperaisinas Loans, Mortgages and i hundreds of re- 
| Eee Kfohome study or lage 
cack fromihi ‘rationally known scha3t Won 
‘OF REAL ESTATES 1 Porn 8 Ma 


RADI ADIO 22: 


‘Catalor 


‘upon 


Valparaiso Technical lnstitute. Dept. 503, Vaiparsiso, tad. 


Vitrite toast tor Free Book to 


‘APPROVED 
Foe Tee ED, oa MATIONAL, LANDSCAPE INSTITUTE, 


THE GEM MAKER 


Ascatars or prfealonale 


EYE- 
GLASSES 
BY MAIL 


16 Days Trial 


Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.SP-10, Chicago, Illinois 


Practical shop-type trai 
1g gives you actual experience 
with Home Radio Equipment—part of 


SHOP METHOD HOME TRAINING 


By National Schools of Los Angeles 
A Practical Technical Resident Trade School 
for over 40 years 


You build the cam 
plete, modern superhet- 
erodyne receiver with the 

ut H 


4 permanent faculty of serie J; ign. greater demand today. than evar 
taining” from National” Sch Television in yintion, 


‘sores, theatres 


wes eek Skeet Iota 
THAT "Witt ASSURE 


Opportur ‘CAREER 
sent noe Huh SAGES IND’ eal ae 
ant gtandard rato parts fo tit i CGS ANP SEER Son! 
sobdiantert spot "nde SEP y reese SFe Tae Lou 
jae Wat ‘i *f nt, Tanlsunt 
; [Roig ig | 
BOTRONICS ou iethenvietge AND ape 
See hone ee bn Ae NbN EN AEE Os a Sans, 
SEADREE AR eee or «Fer see intermaten, cient Seertce 
a eae 
eae | 
rity a 
heiaagee Ser beteeal eee sete 
Yur teinihe outits irom National are 


made tp of the most mods 
‘erm radio ‘equipment. — 


BEGiel  meuow eae 

Pate wccmenn 
Both resident and 
remameaeniegoe 


G. I. APPROVED 


NATIONAL SCHOOLS 


Finds, Place tn Radio ms ee 


‘Mall me FREE the books mentioned in your ad inctud 
fa gamble lesson of Sour course. 1 understand Ro salesmoas 
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ous dower Courses -| 


OW! 
a dtee 


“FRANKLIN CREDIT SCHOOL 
Dest. 71K ROANOKE 7, VIRGINIA 


Exciting, new book tells about 


COMMANDO-TOUGH [fees faa 
I) 
|\ gas anay nae ao tesco era 
OR IT WON'T COST YOU A CENT! ote cpeiment Fre. bed toa) 


soy: George F. Jowett woros catares mt 


GIVE ME TEN MINUTES A DAY 


| TRI STATE | COLLEGE 


(7 branches), Bus. 
madustes successful, 64 
Write tor catalog, 8107 


‘Mavonal Baking $<) i hes ‘1367. Chicago 8 

What Every Mason Wants 
| We have important Masonic books for 
Blue Lodge, Charen, Commandery, 


Scottish Rite, and Shrine, 


TO BOOK 
TAMOUS STRONG MEN! ‘OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons. 

Oa reliows. ntente of Pyihins, Knignis of Columbus. ete 

EZRA A. COOK, Publisher, P, ©. 796, RO Chicago 90, Ill, 


PLEASURE or PROFIT 


Learn at home. Spare time. Practical basic 
(anne, Lonestablished school 


Jowntt 
aot 
‘ned while learn 
Ww for free booklet, 
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‘In the GREAT SHOPS of COYNE 


NOT A “HOME-STUDY” COURSE! 


Men, here’s the quick, easy way to learn 
Radio—with practical training 
it Shops of COY 

given on full-size equipment under 

friendly, helpful instructors, plus neces- 
¢ sary theory. We do not teach by mail. 
At Coyne you learn Radio Set-building 
and Trouble- Address 


tronics, how to start your own shop. Prepare Ni 
for better jobs, bigger pay. Mail coupon today! 


ATTENTION, NON-VETERANS! 


Doa't let lack of money fold you back. Our Student Finance 


INCLUDEDE 


Plan. has helped thousands. 
Pay most of tuition after you 
graduate. We also help. you 
rt part-time work while here, 


Added ff you wish. Lifetime Job 
training Service FREE to Coyne- 

in Electric trained men. 

Refrige 


VETERANS! 


ation N COYNE is authorized to 
Tnetuded train men who qualify under 
with Radio the G. L Bill. Coupog brings 
‘Course. special G. L, 


Bullet 


SEND NOW FOR BIG 
FREE BOOK 


Dozens of actual photos taken in the 
Great Shops of Coyne — also. 

facts about YOUR opportunities in 
Radio-Electronics and Television. 


== 
ee, 


Coyne gives you ALL-AROUND 
many branches 


Training, to preparet 
of the vast Radio feld. 
book today. 

salesman will call'on you. Rush the 
Coupon—new class starting soon! 


Founded 1899 


B. W. COOKE, President, Radic Division 


COYNE ELECTRICAL SCHOOL 


500 S.PAULINAST. Dept. 77-4 CHICAGO 12 


B. W. COOKE, President 
COYNE ELECTRICAL SCHOOL, Radio Division 
500 S. Paulina St., Dept. 77-4H Chicago 12, 
I want to build a REAL FUTURE for 
big FREE BOOK on RADIO, also det 
Plan and Lifetime Employment Serv 
gate me in any way, and no salesman will call 
NAME. 
ADDRESS. 


Cs eee 


++s-STATE. 
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helps you use the right word in the right place 
i Weirsies s pICHORARE! OF SI NONTEE 
rif lynor 
Lee it Antony, 
caning. and Mingeran 
im: Web : 
nb index, 98.00, 


or roms the 
708 ‘Pederal 


SE EREE 


Get Wig Great Book Great ‘/ 
For Merely Examining 


oe 
. gE NEW Pay Raising 


7 ca ELECT RICITY 


3 
PS aaron eee 
= 


Sia att erin cee 


SEND NO © 
MONEY! ise 
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‘Aeronautical University Approved Training meets ex- 
cling standards of aviation Industry, propares for Key 
Positions, big opportunities. 

Courses im: 


“AERONAL ENGINEERING. 1.5. decree, 
AERONAUTICAL ENGINEERING DRAFTING 
Cenririep ENGINE. 

buinisTRATION including tates 
PRE-ENGINEERING: Special retresher courses in math 
nd science for high school graduates. and veterans, 
‘Also refresher courses, tor Gov't “A 

‘Mechanics License: 


‘svlation experience, 


CURTISS. 
WRIGHT 


JEWELRY FINDINGS 


IMITATION PRECIOUS a1 
STONES || ORN, 


SEMI-PRECIOUS 
Ss CHAIN: 


KWICK FINDINGS COMPANY 
Post Office Box 780 ‘Stamford, Connecticut 


ARTISTS MAKE MONEY 


De, you lke to draw? Send name. address, age and occu. 
pation for Fi 1a out Your ability, 

ART INSTRUCTION, Inc. 
Art instruction Bidg., Minneapolis 


AW STUDY AT HOME 1 
Dept 8 


s0147 


fan operate from yout ‘mall office. after short home 
fPaining course. MO capital required. No Goods to. buy. No age 
Stephenson corrective foot devices to order, Poot suterera every” 
frhere: pay gladly or Tellet. Bend today for jOOKLET. 


‘STEPHENSON METHOD, Established 1896, 12-62 South Market St, Boston, Mass, 


MECHANICAL DENTISTRY } 


HY-SCORE ARMS CORP. 


NEW _ HELP FOR 


RUPTURE! | 


BROOKLYN 1, N.Y. 


Seta today. Mtaited to'you in plain sealed envelope. No 


obligation. 


[BRADRER PUBLISHING CO, (Established 1993) Dept. G-2_Dluon, Ih. 


AIM HIGH— PICK ONE 
OF THESE BIG FIELDS 
@ REFRIGERATION AND 

AIR CONDITIONING NDUSTRY 
AUTOMOTIVE MECHANICS ea 

BODY, FENDER REBUILDING : 


ELECTRICITY @ RADIO ter jobs or bus 
© BUILDING fast! Yes—F 
@ DIESEL 


0 MALT 


AST! 


COMMERCIAL 
was only. civil 


ral, 


In motive trades our 


Tw WWORTHWHILE JOB OR ce waar 


REFRIGERATION 


‘Trained men paid well to service, install, 


tain, repair, rebuild household 


Opportunities for 
Begin tralning at hor 
our big modern shops, or come di 


Army to train service 


iy 
‘OUR OWN BUSINESS. 


ant new developments such 
i 


Now Wale these Creat lula thes Cotorwmatd 
Make Your Dees 


For a Better Job 


or 
BUSINESS of YOUR OWN 


: NOW'S the TIME 


ess of their own to get in on gi 
MEN WHO ACT FAST, TH. 


und floor and go up 


saanes, manors 
wicacleritex | TRAIN AT HOME 


IN SPARE TIME OR IN OUR 


WELL EQUIPPED SHOPS 


to Fou now. 


CONSULTATION 
Ane INTERESTED 


a2 AIR CONDITIONING 


gone into the practical les 
4s why It Is easy for mechanically Inclined mei 


irectly to shops. 


on actual refrigeration work. 


AUTOMOTIVE MECHANICS BODY: FENDER REBUILDING 


Body and Fender Rebuilding offers profitable work 


Propiee cult, by our learn-by-dolng SUPERVISED SHOP 
ING, Eaiclent mito mechanics get excelent te Braet ‘around’ training--welding, aligning, mixing" at 
Greruaul and repalt ‘engines, Araneminslons, diderestisis and Batching colors, spray painting, power snd Mand tools, Wal 


‘tier nasembiies, 


ADIO SERVICING 


Vastly Increased number of radio receivers, development of 

broadcasting. 

‘ervices of trained men who ean repair recetving sets. inst 
sey, eficlently ser 

opportunities 

the big C.-T 


Radio Servicing — pay 1s good! 


BUILDING CONSTRUCTION 


Do you want to be on the inside in the building 


You have previ 
nade in Home and 
Industrial building 
ton, supervision. management. sales, 


Diesel engines are used to power entire fleets of 
trucks and buses, to drive tractors and other farm 
‘equipment, Diesels have revolutionized the railroads, 
fre employed for pas 
as for switching engines. They are used to power 
Foad equipment, and even are being ‘ested for air~ 
planes and passenger cars, “A big fleld that promises 
even bigger things in the years right ahead. Modern 
shop, training on actual equipment under experi. 
ved instructors, Learn Diesel under’ direction of 


‘men who trained Diesel mechanics for U. 8. Army. 


VETERANS— 


HOME OF 
. 


| 
| 
L. 


installation of public address systems, demand 


1400 GREENLEAF AVENUE 


FILL OUT - CUT OUT - MAIL TODAY! 


have checked 


Shen luted cart are made to “look 


FLECTRICITY BS 


Get ready for good 
Beart of mogern Indust 


PM 


Electricians alvea 


ler thoroughly experienced instructa 
‘is ter snort week for Job Opportunities In Electric 


boom — where bi 
Leare ‘about opportunities for building contractors whet 
etlence i this eld lions of 
Dalidings, in construction of 
Building industry uses men by 


COMMERCIAL TRADES INSTITUTE, Dept. ¢-110 


FACTS FREE FOR MEN WHO WANT TO GET AHEAD 
COMMERCIAL TRADES INSTITUTE, Dest. C.110 
fs Ghleage 25, 
trated Brochures 


send tre 


nd other Information about the field T 


Refrigeration and Air Condltiont 
(ty Ch Diesel Mechanics 
i Radio Servicing 


Automotive Mechantes 
Doi & Fender ebullding 
Ci Butlalng Consteurtion 


Adiress 


‘Get e0od 


HAPPEN 


*Z7ad4q AFew Short Weeks Can Make All the Difference 


At home you get C.7.1.'s SHOP PROVED HOME 
STUDY instruction—actual shop experience has 
yn assignments, That, 


to learn by our Home Study training, and start 


Job oF business of your own. Hlectricity ts the 
heeded, earn higher 


Spenine move opportunities in this ‘vast feld 
‘be ready 


ra are going to be 
es, enracens hall 


CHICAGO 26, ILLINOIS 


| 
! 
! 
I 
! 
! 
! 
4 


MAXIMUM TRAINING IN MINIMUM TIME 


‘CAL-AEKO TECH TRAINING will dd dollars to your pay check all, 
ure Specialising tn AERONAUTICAL ENGINEER 
ot A’ 


Tech teining 


ER AVIATION MECHAN 
carefully designed 
iE MONEY FOR YC 


"Gal Aero 


GRAND CENTRAL AIR TERMINAL 
(GLENDALE 1, CALIFORNIA 


Learn { this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


lof men and women Between 


Yo’ private 
Imoney°from home treatments given 
teresting, money 


completed’ tn 
while they learn. ‘Begin your training ax once 


Anatomy Charts & Booklet FREE 


Enroll now 
thany nee 
Eeving demat 
Sena 


Tae corttae SF SweDTen WASGAGE 
‘Htinate 
Ai 


Dept. 770-M, 100 East Ohio St.. Chena 

cate seid ‘me FREE, snd 
Baokiet and complete details of 
Name 


Address 
cy. 
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eo BIG "MONEY! METAL TRADES 
Courses offered int 
© Machinist -Toolmaking 
‘¢ Mechanical Drafting 
‘ Tool and Die Designing 
& Engineering 


Practical training in fully equipped shops 
ind drafting rooms by accredited engineers 
and instructors. Established two decades. 


LAW... 


STUDY AT HOME Eka Sed these eucreoe et bens 
‘Dubie. Greater opportuniticsnow thantever bef 
More Abiity: More Prestige: More Money ¥ 


"LLB We" 
So pede 
od od 


INVENTING 


—FOR 
PROFIT! 


STITUTE OF AMERICAN INVENTORS 
jashington @. D. ©. 


INVENTORS 


The question as to whether a subject matter is pat- 
entable can be substantially determined by & search 
of the U, 8. Patent records. Without obligation, write 
us for fuli information on what steps an inventor 
should take to secure a Patent or Trademarks, 

RANDOLYE & BEAVERS 

fered Patent Attorneys 

905-L Columbian Buildin Washington 1, D. C. 


TENTS 


AND TRADE Anns] 
¢€.A.SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 suow BuiLoine, w 


IF YOU WISH TO PROTECT YOUR INVENTION, 
‘You should toke steps 1 it by @ U.S. 
Write me cord 0" fore. 


a 


CARL ™ ILLER 
REGISTERED PATENT ATTORNEY 


New York city 


ADDRESS 
_— ee 


~ Yw!\ vo AUTO REPAIR JOB 
IS TOO TOUGH FOR YOU! 


this New Short-Cyz 
Time and 
You Wor, , 


Whether you do 
eather a ful 


Army. Navy, trade and technical 
Shoei sande, 


replacement. and tune: 
‘on, every ear" bullt from 


time ‘and 
- ions vi Mantua for vOU. by you'll never 
Organising alt the ¥ 
fon trom 180 efit y 
fnangais. Then ey put ALL the 
frets into this ONE amazing work 
book. 


7-Day Free Examination 


More Than 1,000 Pictures! | Don't send any cash—uniess you 


son order te an 
MoToR's AUTO REPAIR MAN- Dortage charges! Bimply mall [0 
VAL not only TELLS you clearly pon NOW. When. postman” bi 
Sour book: pay hi 
make. the boo 


dave, “bay nothing. “Mail co 

Strong. “built for Yeats of daysins pon NOW! Address: MoTOR. Book 

ays “service! Bepe Desk. 672 Magison Aves 
‘Wo wonder itis used by the U. 6. nue. New York 22... 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
Same FREE 7-Day Offer Applies on Mo ook Det. Das 245 
MoToR’s TRUCK REPAIR MANUAL FO mztr= aura neni 


‘All types Gasoline 
Hemelman, Fuel § 


(ieny) 
—__ Occupation. 
‘SAVE 38e! We pay postage if you ENCLOSE 1 


check, m.0.). ‘Same T-day Feturn-refund i 


Check box in coupon at Tight. tas of repair work. 


cocroser 1947 35 


FIND OUT ABOUT OPPORTUNITIES| 
IN INDUSTRIAL ELECTRONICS 


Ws a perfectly natural human desire tdimant more 
Money, "a better Job, prestige and all the pther 

things of lige, Wha gets them’. Look aboulget. Success 
Yau wil see; comes to the man who invteainea for his 


A” new world of opportunity is today beckoning to 
Ambitious men. One ef the mast important and exciting 
fields is INDUSTRIAL ELECTRONICS, It is attracting 
experienced electrical” men. as. well. as younger 
fellows seeking a way to’ bigger carmings and’a more 
‘OPPORTUNITY LIES AHEAD 
trial Electron Radle. Tt has nothing to 
‘th radio transmitters andjgecelvers. Tt 1s totally 
hew. application of electric power, applisd to modern 
eduction by means of the midfle‘of fhe vacuum tube. 
Wwerywhere industrial electronic devices are replacing 
the old-time electrical controls, and processes. Indus 
trial Electronics is Modern Induathial Blectricity 


at i hat" mapy Union te ‘are 
telling ‘thelr members, ‘today.They know that the use 
of Industrial lectronics devlees Is frowing by leaps 
and ‘bounds. They know that to instaif and service thi 
equipment, ‘even the bestvef present-day electricians 
must first have had special trainin 

GET READY NOW: 
Now is the time to gf into. Industrial Electronic 
while the ‘field Is in it iiganey and while it is 
Fapidly ‘developing -a need for ihousonds of trained 
experts. “Tomorrow's leaders are training today. 
‘And “here is a School equipped in every way to train 


3oul for Industrial iecktapter, workone of the largest 
And ‘most completely equipped, and one of the few 
its kind In ‘America>g School, that already has trained 
thousands of men fof Industrial opportunities 

LEARN AT HOME OR COME TO OUR SCHOOL 
Learn Industrial ‘Blectronics—now, while the time 1s 
Fipe. "You. don't nesg any advanced schooling or previc 
ous experience, jayou are at ail mechanically inelined 
Snd ‘have fone YaiRigh school for at least one year or 
have an ‘equivalfnt @ikication, we can teach you Indus 
trial Electronics. 
You can take mgt of your training at home. in your 
Spare time-or you can ‘come to Chicago and take Your 
Entite training our completely "equipped. shops and 


[aboratories. Miter way you quickly acquire 
points, pracypal ‘skal. “and broad. technical 
jow""" that g@akes thé expert Industrial Electronics 


Techniclany 
A GUIDE#OR YOUR FUTURE—Complete facts about 
Industrig® Electronics. Packed with pictures. Tells all 
about off successful training plan. ‘Coupon’ will also 
bring #fetalls about moneymaking opportunities for 
trang? men and. our Life-Time. Free Employment 
Servite, No obligation. Mall coupon TODAY. Investi- 
gation nay start you up the ladder of Success. 


AUTHORIZED TO ACCEPT VETERANS FOR 
Git. “TRAINING 


ites a 


INDUSTRIAL TRAINING, INSTITUTE, i 

H80 Lawrence Ave., Dept. P2KL Chicago 25, Tl 
Please send me, FREE, your “Camera Visit" booklet | 

and information ‘about the’ opportunity for trained men | 

in INDUSTRIAL ELECTRONICS, it Is understood that 

Twill be under no obligation. 

NAME... ....scecesceee 


ADDRESS... 


C2 Ce <— : 
fearrt da enpnanipg?_ > 
= eee 


STAMMER? 


‘Tals new 128-page book, “Stammering, Ty Cause 
fad Correction." deveribes the Borve Unit Method 
for sletige corretion t amine 

Biot 7857 Cirele Tower, tnd 


70%, t2, complete Mien, Schoo! ede 


Big Money for Workers 
In Home or Shop 


448 west Tira At 


WANTED AT ONCE 


Patented or unpatented inventions, all types neaded by my 
Ufscturers,' Write for free booklet’ “MARKETING YOUR 
VENTION and Protective Disclorure Form. We have ate: 
Tuendous list of Arms who may pay cash or royalties for kood 
Inventions. or full partculars, write today 

NATIONAL INVENTION SERVICE 
1404 Mitchell ‘Street, Dept. ‘Oakland 1, Calif 


<> A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


Bs 
PIONEER VENDING SERVICE 
ADDRESS _ALL_ Mi 
461 SACKMAN ST, * BROOKLYN 12, N.Y 


Acents_, SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
Ekem on. Free Samples. Liberal Offer to general agents 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 


~ SHINE WITHOUT ‘POLISH’ 


AGENTS 


New Invention! Sells Like Wild 


> sekcies Bees, 
j WORKS LIKE MAGIC] 
Z For Men's, Women's and 


Thousands Now Play Popular Songs 
Who Didn’t Know a Note of Music Before 


You, too, can learn your favorite 
instrument at home, without 
a teacher, this quick, 
easy, money-saving way 


HINK of the fun YOU are missing! ‘The popularity 
friendship, good times! Why? Because you think it's 

hard to learn music. You have an idea that it’s a slow 

tedious task, with lots of boring drills and exercises. 
That’s not the twentieth-century way! Surely you've heard 


method so simple a child can understand it—so 
ng that it’s like playing a game. Imagine! You 

Your spare time at home=at 
cost of only a few cents a day! You learn by the famous 
print-and-picture method every portion, every’ more be 
fore your eves in big, clear illustrations. You CANT go 
ig! And best of all, you start play 
ce, from the very first lesson, 

No needless, old-fashioned “scales 

d exercises, No confused, perplex 
ing study. You learn to play by play 
ing. It’s thrilling, exciting, inspiring? ta ion 
No wonder hundreds of thousands of 
people have taken up music this easy 
way. No wonder enthusiastic lett 
like those reproduced here pour in 
from all over the world, 

Sound interesting? Well, just name 
the instrument you'd like to play and 
we'll prove you CAN! Mail the cou 
pon or write. (Instruments supplied 
when needed, 


ly at Meme. “didn't 
ould, actually learn te Bley 
Teather. Now hen ‘L 

iy beltere 


ed te Bisy go well in 
time.” H's, Callt tw 

U. 5. SCHOOL OF MUSIC 
1810 Brunswick Bldg., New York 10, N. ¥. 


ree 
te 


Modern 
‘Elementary 


— AEE nen " cats 
the ones "and 1 Yullr H 
hate the 


BES Robes 3 Note: if vou are under T@ re. of axe, parent must sn coupon, 
W.Va Kane aoeees 
"Actual pupils’ names cn request. Pictuves by Professional models BAVE'RENETIG coapon on peony borteard, 
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TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of training for a SUCCESSFUL 
AVIATION CAREER at Embry-Riddle’s internation- 
ally known School of Aviation—in air-minded Miami, 
Intensive, practical courses—CAA approved. Author- 
ized training under G. I. Bill. 

You can become a flying mechanic or a certificated 
A&E mechanic. Or study radio: airplane operation and 
maintenance; design engineering: fight. Instruction 
covers whole field of aviation. Immediate enrollment. 
It's always Summer in colorful Miami—the aerial 
crossroads of the Americas! 


MAIL- THIS COUPON—TODAY! 


Embry-Riddle School ef Aviation 
‘Mion! 30, Florida 


Send free information on Aviotion Troining to: 


FREE 


LA BOOK (el . 


‘Write today for FREE 48-page book, "THE LAW-TRAINED MAN,” 
hich shows how to foty Casy is spare tine a2 hoe 
Subetiice, We furnish wall material locluding “16-volume 
Modern American Law library. Many successful attorneys 
Rtnong’ our graduates, LLB. degree.” Moderate. cos eaxy 
termes Money-Back it. 

‘BLACKSTONE COLLEGE OF LAW 

225K. 'Ave., Dept. 127, Chicago 1. Il. 

Si Commapendence Iiratanon Founded i85 


ANALYZE HANDWRITING 
lustrated Lesson F R E E 


Grapho Analyst 


= Wilholt 


AMAZING INVENTION! 


‘gna Carers poor Penmanship tn few hours 
Gist fn, ‘Betaiis Free: write tm 


INVENTOR OZMENT, 35-C, 


1 Louis, Mo. 


pow 


n Process Printing 
1 SHOW YOU HOW 
This Easy Way at Home! 


1H START YOUR OWN BUSINESS 
My tentang shows you bow you may ort 
your own business and Cash in on the tremen: 
fo you im Sereen Process=ith 
‘an inveatment of afew dollars 
2 HOw To GET A GOOD Pay PosITION 
“Many of my atdente earn extra money a 
re time at home, while learning. My pecia 
wm While You Learn” lessons, with the Kit 
‘of Supplies I give you-show you how. 
3 HOW TO EARN EXTRA MONEY IN 
SPARE TIME-I ou are in the rato low 
y.unnereing jo, Screen races work of 
you the opportunity to earn good wages 
the Baten hie of efor ou sod your aly. 


Send for FREE BOOK 


My big free iloatrated book, “Opportunities in 
Bcfoct’ Proceecxpsine the Seana 
cd 


‘Screen Process printed Signs and 
‘and Games, Textiles, Decal Transfers, 
tind Glase, Pictures and Greeting Cards, Adver- 
Uising Agencies and other businesses. No art or 
vious experience required. You Leara While 
Br ‘with the 2 BIG KITS of SUPPLIES I give 
ite TODAY. 


CALIFORNIA SCHOOL OF SCREEN PROCESS 
‘3740 OVERLAND BLVD., DEPT. PS-107, LOS ANGELES 34, CALIF. 
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BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


«BOK 2732-5, Minneapolis 7, Mina, 


DETECTIVES 


OLD GOLD JEWELRY WANTED 


ental gold teeth. plates and bridges with metal attached. 
‘Any broken pieces of gold jewelry. immedi 
free mailing container to you or your friends upon requ 
LOWES, DEPT. Ps Molland Bidg., St. Louis 1, Mo. 
N 0 Ww ‘CHANITE SELY. 

burnt-out electri irons, toasters, 
stoves & etc. Gusranteed nothing like {From our mines tO 
Jour appliances. "8,00 per package.” $7.80 per dos. Silck 


GGARITE SALES COMPHO. 914 South Main, Fort Worth 4, 


LEE EYE GLASSES co. "CUAMaTEE 
4148 Easton, Dept. Q-1, St. Louls 13, Missouri 


WAR SURPLUS OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
‘Complete Optics! Complete Metal Parts 
‘Save More Than Vs Regular Cost, 


GOVERNMENT'S 7x50 
BINOCULARS 


Gomplete Optics. new and ready 
for assembly. We supply full ta 
sfuctiong: Cinit-“) Ba of Metal 
Parts and 1 Set of Optics to 
camtomer 


METAL PARTS Set includes all 


Metal Parts-compietely finished 


Carrying Case Is optional with 
ine ‘optional with 

(cach set of Metal Parts. 
‘Stock 2842-6 $3940 
Postpaid, plus $4.80 for Case—Tetal. $44.20 
‘OPTICS—Set includes all Lenses and Prisits you need for assem~ 
°X 80 Binoculars, These are in excellent condivion—perfect 

seanid have new low reflection coating 


cree ke 5.00 
on ay bail Binocular Optic ‘ana ‘Binocular Metal 
Parts, add 20% Federal xeise Tax to above prices, 


ARMY’S 6x30 BINOCULARS 


No carrying Case with any Sets shown below. (None yet 
lain Surplus Market.) 'M-13A1 sets are waterproot 

xe ob waterproof, Limit~t"Set toa Cus 
METAL PARTS—Mode! 


pert 
low’ reflection coating. ‘Metal Parts are 
tak ining Fe 
fihlred."nadien tuctor 
bly ‘instructions fel 


Metal Parte are perfect, now, ready for assembly” When fin- 
{ahed, thia will look like a Togular factory Job, except shame 
fled No machining requlred. Bod 


$35.00 Postpaid, 


30 
(om coated Steck =5130-N- $15.00 
SAME “opTics AS ABOVE 16 x 30) “Comted—but allgnt 


$15.00 BUYS A $500.00 TELESCOPE 
WITH BIG 3” OBJECTIVE 


3 power instrument, brand new with plastic Optics and fixed 
ipeuke BE Jonge We. 31 iba: Wide Sei of slew. = 
*Shipping We. abcut 76 its. Riterarte 

35, MM KODACHROME PROJECTING LENS SET—Consists of 
Rehromatic Lens for projecting. plus a Condensing Lens and 
Piece of Heat Absorbing Glass with directions 

tock’ = 4025-6 $1.95 Postpaid 


SATISFACTION GUARANTEED 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT—TYPE A-10 


point’ Wartime 
cong 


collimated 


‘Stock S920-N- 
Same SEXTANT as above, but new with Automatle Electric 
‘Averaging Device and iilumlanted Averaging Dise for Might= 
fime use Govt cost $217, 

‘Stock $22.80 Postpaid 


933-6 ; 
CONDENSING LENSES—Scconds, but sultable for Enim 
and. Spotlights 


POLARIZING VARIABLE DENSITY ATTACHMENT FOR Bi 
ocuLARS: 


An amazingly effective unit for 
Fenching Your dyes. Cute down 


Pg 


Kmericansina 

Stock 220,000-N- 

Above Polarizing Attachment also adaptable to Govt, 0 x 30 
betivution of" 


ox 30 


MOUNTED PROJECTING 
LENS SYSTEM 


FL 91.44 mm, Just right for 35 mm. 


Eisjectons). "Bpved of ef: Stelde ain 
ofvmount at = fend 80 mm. Length ot 


zerne LENS 


$1.50 Postpaid 
ye 11" 714 


Polerising Variable Density 


‘sian 
(Polartaing “attachment” alone 


‘worth many 
rice of entire unit.) 


-$5.00 Postpai 


We hove literally millions of wor sur 
tole ot bergain prices. Write for 


Order by Stock No. 


EDMUND SALVAGE CO., P.O. Audubon, New Jersey 
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Learnto MOUNT * 
Byrds nsAnmats E cael 


WORK FOR THE STRONG MEWS CLUB 
Yeeros create 


* 


x 

* 

x 

* Saou sinatra * 
Al eer 

* 

s 


LL_MERCHANDISE.6y'Maifl, 


FE, Profane, Lifetime Business Se 


COVERNMENT 


START 
$1,756 to $3,021 YEAR 


Veterans Get Special Pr 


MEN—WOMEN / 


Postoffice Clerks, Carriers / Franin Institute 
Railway Postal Clerks 


Dept. N-82 
/ ROCHESTER 4, N.Y. 
Rush t 


Gentlemen. 
FREI 


os 
TODAY f Name. 
MA isis vets = 


SIGN aan 
ger 


AD porutar science 


Your Fulore on oO ESE 


Diesel Power is Going Places @ 


Compact Diesel 


‘You don'thavetolook far to see Diesel Power in action 
Truck Engine buses, tractors, railroads, ships, 
power plants, farm und road equipment—more and ON LAND 


epaomye ieee ey egies 
hip : 
eS ae eae peeesal 


endable, streamlined power. ‘ON WATER 


‘THE NEW AND INCREASING USES OF DIESEL 
thorough toaividaal : open a broad field for trained men who ean instal 
raining, you learn first throat home ee Se SF ee : a 
‘of Digpl ia al Ita phan 
ons, Weshow you ow! 


Air Conditioning 
Fimportant=seod coupon today ew 


T UTILITIES ENGINEERING iNstITUTE 
S 
Len sas Plo rae 


WHICH OF THESE gAceczancité 
INTERESTS Zaz: MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past fifty years. 
Check the coupon at right, 
add your name and address 
and mail it at once. The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon Sristion Drang ce 
immediatel: Business Management © Rallway ‘Training 


AMERICAN SCHOOL ames. 


Dept. G746, Drexel at 58th Street, Chicago 37 I OH 


min 
= = 
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‘SEND NO MONEY. Just mail the coupon 
for's complete set at 4 Big. Thick Auto 
oth Edition.” 2800 Pages! 


MOLD A PERMANENT JOS 
America wants ls -automoblles kept in 
‘Men with “know how 


fas ores | F 
gente cand. everations 


those’ 
‘ocational. Publishers 


Learn to Repair 
ELECTRIC 
APPLIANCES 


MAT Prepare now for a permanent future, independ. 

WOME nce and tecunty with» business of your own 
GS proccica euyteleten home cowe tench 

In your you, during your spare time, how to repair wash 

SPARE Ing’ machines, vacuum ‘lesnerss cle 

TIME 


ptr erce eon re 
@% open YouR OWN SHOP 


s 


For the man who 
his hands as 


Prods tans semieceord 
ioe toathlik 


Dear Sirs: Please send me, without obligation, your free 


catalog and free details, 


Us 
! 
! 


| 
| 
| 
tl 
| 
J 


Do You Make These - 
Mistakes in English? 


as cepa in bahamas 
Many serene Sueur Zo se, te oe 


PR yk INVENTION 


FREE 200K on ENGLISH ;::. 


MAKE HOLLYWOOD STYLE 
birdbaths,, benches, coffee tables, stucco-rock, 
Pustie garden walks, ote. ‘Many more. Color con: 
Grete with chemicals. Start ‘with small capital, 
Ye brings sample, pictures, de 


ae JEWELERS Ses 


Complete Set of 8 for Every “Hobbyist” 


PINE WATCH C0. Rm, 2 
: ‘Start a NEW BUSINESS 

Sharpen Dull 
Pipe Wrenches 


Or Add to Your Present 
Repair Busine: 
Write fer Information, 


la. C. MOORE INDUSTRIES ‘resonia’ 22° 


fe Bt, New York 2. Me 


AMAZING NEW TRAP 22% 
CAN'T ARM CHILDREN, PETS, BiRDS, PouLTRY 


= MODEL No. 3 
tor tam an onan 


industries—offering you 


ful career and 
ahead. Tra 


ties 1s one of the fastest growing 
unusual op- 

portunities for an interesting 
in the years 
ith plastics Tr 


tails about Plastics Institute, America's 
oldest and largest plastics school. Resi- 
dent School located in beautiful South- 
ern California Comprehensive Home 

ining Courses to prepare you in your 


St tit bail the coupe below cAG Write ‘Plastics Insticwte, Dep 
for a big. colori, free cata (\ \pO Parte, 1601S. Western Aves 


og on Plasties and cor 


APPROVED FOR VETERANS 


FREE 
BOOKLET 


plete de- {og 


Bgl tm tosses & onions 


LEE 
N BY DOING 


cr 


‘The steady, dependable trade of Meat Cutting taught easily, 
quickly by improved HOME METHOD. National School, 
established over 25 years, has organized its famous “"Learn 
By Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

Now. by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home. for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
@ complete meat education. For beginner or men with ex- 


MEAT CUTTING 


EASILY - QUICKLY 
At Home-In Spare Time 


wines: Thptnas of sacouel qrataana: Seat eapoa 
Fae gata Sow: 

Mall THIS COUPON TODAY FOR FREE BULLETIN 
| Notional School of Mest Cutting —_Div. 059, Toledo 4, Ohio | 


ensndisine. No" obligation, No’ Sulenmen will calle) Ns MP | 


| 

| 

i 

val 
224) 
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THIS COUPON MAY BE YOUR 


REFRIGERATION—AIR CONDITIONING 
‘Take a good look at the man you envy. What has 
he got that you haven't got? The chances are his 
Success is simply a matter of training. He knows 
his job. He is a specialist in his field. 

Why, then, should you be content with a 
job at smail pay. The door to opportunity. 
pen today—wider than ever before ‘Now is the 
time to do something about your future. 

‘Take a friendly tip. Investigate the field of Re- 
frigeration & Air Conditioning. Here is an indus. 
try that offers every opportunity you could ask 

, 00d Jobs, security-—plenty of chance for ad- 
Vvancement—a ‘business of your own. 

‘The Industrial Training Institute, largest and 
most completely equipped school of its kind in 
the world, will give you the practical training 
you need.’ You can start at home without giving 

P,.29uE jpresent job and when you have’ com- 
pleted your theoretical training, we will bring 
you to Chicago where you will learn the practical 
Minew-how’" by working on actual equipment In 
our big, expertly. staffed shops. 

'No advanced schooling is needed. Our unique 
Bioved methods make everything easy to grasp. 

e've trained thousands. Pay as you go. Quit 
when you want fo. “But in any case our first re. 
sponsibility is to prepare you for a better job and 
a happier future. And after you have graduated 
you enjoy all the advantages of our. life-time 
Employment. service—wherever you go, when: 
ever you need it 

FACTS ABOUT THE INSTITUTE, 
Founded in 1916. Has trained more than 400,000 
men for practical work in industrial fields. From 
1942 through 1945 trained specialized technicians, 
exclusively, for the Army, Navy and Marine 
Corps. Now training thousands of veterans under 
the G.I. Bill, ‘both in its Residence Schools and 
by home-study. Occupies five buildings of its 
own. Has over $500,000 invested in training fa, 
ellities, with an instruction staff of more than 100 
men, Known everywhere as America's foremost 
School of practical training for industry. 
ACT Ni 

Don't delay, Time is passing fast. 
the coupon below. It will bring you, without obli 
gation, full details of this and other courses, from 
Which you may choose. Take the step that may 
be the turning point in your career to a better job 
and bigger earnings, 


Mark and mail 


SEND FOR 
THIS BOOK 
—IT'S FREE 


Industrial Training Institute, 
2150 Lawrence Ave., Dept P2KR Chicago 25, Til. 


I am interested in getting aheag. Send me FREE 
copy of your "Camera Visit” book. I would 


for——__ name 


field), 


MODELS 


Practical Shop Training 
In REFRIGERATION 


Service, Maintenance, Installation 
and AIR CONDITIONING 


© Domestic © Commercial © Industrial 
Write for Details 


Pa] 
Pere COMMERCIAL 
TRADES INSTITUTE 
6.1. 202 So. 20th St. Birmingham, Ala. 
Tsing 


+ «Tran in the Magic City ofthe Souths « 


en or enrven” $1.00 


1B. MCMAHAN, 693 Raymond Ave, St. Fh yl 


Bulla 9 ‘model house—compiete in 
Silvdefail. ‘All: materia included, ‘True 
nen complete, a 

to. pian 


1 We Jackwon Divas, 


‘chiearo 4, 


3472 Merchandise Mart enicago as Iiines: Dept, 82 


ree 


Nam 
Addres: 
City. 

Are you a Veterai 1 
ae | 


GET THE FACTS ABOUT AMERICA’S FORE- 
MOST SCHUOE OF PRACTICAL TRAINING 


FIENDOIL 


and Fi 


L- 
Wherever Diesels are used, the name “HEMPHILL” 
is famous, It stands for TRAINED MEN—men who know 
Dresel. Many trained Diesel graduates of Hemphill 
Schools are successfully engaged in work where their 

Diesel training is “paying off” Perhaps they are assem- 


bling Caterpillar Tractors, or servicing Cummins- 
powered trucks, or installing and maintaining General 
Motors’ Diesels. Perhaps they are working with these 
and other makes of Diesel engines in trains, ships, 
drilling rigs, sawmills or construction equipment —but 
‘no matter what the Diesel job, Hemphill trained men 


HEMPHH 
‘Administrative Ofie! 1601 South Western Ave, Dept P 


THE QUICK, EASY WAY 


‘eee = 


have the "know how” to handle it. 
Prepare YOURSELF for the great industrial swing to 
Diesel power which 1s now here. Get complete details 


your spare time, without interfering with your pres- 

. Prepare for a bigger future this quick, 
easy way. Mail the coupon below for complete de- 
tails and free literature. Or attend 34 weeks’ 
resident classes at schools listed below. 


DIESEL AND AUTOMOTIVE SCHOOLS 1 
0 ' 


sme FREE BOOKLET ond inlormation on your Diesel Counsel 


Tom interested in Home Stody () Resident School (J. New York ()” Meuphi C9 


NeW YoRr 108 ANGELES Meer 
3128 Queses Bid, 1601S Western Ave, EM se fy 
ong Island 1,4-Y. Low Angele & Cal” Memphis 3. Tens 


14 weeks proce training. M you would prfer te Wain at one of 
hese vos snot nda by heck on nvpon 


MAIL COUPON NOW! 


YOU can build your own business 
NOW in the new and flourishing field 
Of coin-operated radios. We can show 
You the, ay co big earnings and 2 
Steady income with “TRADI 
radio functionally designed for ‘coin- 
Operation in hotels, tourist camps, hos- 
Pitals, etc. Only a'small investment is 
sd to assure yourself of financial 
Independence for ‘ite, 
phone for complete infor 


TRADIO, Inc. 


ASBURY PARK 
NEW JERSEY 


beso, 
Totel weight dightly over 400 Ibs. —hardly noticeable behind you cs 


Lise Angeles [3 (Check school denied) 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 


Toke Third Dimension Pictures with the 
shares nSMEREO-TACH ond your own 
Hi'and iteliel You can't reproduce a 3 
fo lat 2-dimension printing! 
Tach and Trane 


Syntax $16.25" the stereo-Tach 


‘Trensperency For Third-Dimension Projection, the STEREO. 
Viewer FLECTOR! Just Outl Se yout dealer or writ, 


‘ADVERTISING DISPLAYS, INC. Dep PS-8 COVINGTON, KENTUCKY 


"Has roomy geley, ond plenty ef sewage 


Spoce a comes com 
late with every po needed an fer ond oben. 

Bod sha dle spo nat ft vow avn. eo ll # end make money, Orde yous peas 
let tedoy . Ft ged gealy of erery ection ily Pree 950, 
let tor, 0.6, Lor Angolan. Encons fell remimonce, or you dente COLD. shi 

50 ‘ove convenient te you we wil ship wile In two kitr—one kit no 

lotr han you's toody for Pct ‘bot you poy foy each when you eeder 


NATIONAL TRAILER STORES « Dept. s1, + Box 2353, Terminal Annex » Los Angeles 54, California 
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How to Write 


For Extra Income or Full Time Ca: 


Myst 
Graduate Sells To Big Magazines 


Since studying the Palmer course, U're been 
able to sell 10 The Post, Amer 


's, Articles. 


es I 
nest, course anywhere, ‘Monroe, 


nica, California 


New Opportunities Now 


you don't hare io be # nem 
farming early bn thelr train 
Kinds whtel rime a 
you, may. imagine 

ng Iupert Hughes, Bu 


RU Reliyeeed 28, cat 
ated book “The Art of Writing | 


GUteKy “REPAIRING CAR BATTERIES” 


MONEY ® Ar Home! Eosy Too! Free Circulars! 
WRITE. GATTERYMAN Dept. S-1__Grand Junction, Colorado 


LEARN THE FASCINATING ART 


OF WHITTLING! 


MEN ARE NEEDED FOR 


RAD ENGINEERING 


TELEVISION 
ELECTRONICS 
Thorough training in 
math, repair, sales, broadcasting, communications, wit 


radio, including fundamentals, 
modem laboratory’ facilities and experienced faculty. 
APPROVED FOR VETERANS TRAINING 


‘Moderate tuition and living costs. 
‘New Classes Start Each Month 
2 Albi ico 


EGGERT RADIO INSTITUTE 


-WORLD'S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODAY! 


GET THE FACTS on model railroad- 
tng Leading authority shows how 
easily, inexpensively you can join (a 
the absorbing hobby cajoyed by thou 
| ‘sands of mechansct, business and pro- 
fessional men. Scale model railtoads 
| Took, perform like the reat thing! 
GET STARTED NOW! Send 10: 
‘Goin or stamps, for illustrated book 
Tet, Model Railroading for You". 


MODEL RAILROADER MAGAZINE 


Dept, 1610, Milwoukee 3, Wis. 
SUL The Aluminum 
Wonder Knot 


VERY FARMER, TRUCKER AND AUTO OWNER SHOULD HAVE STAT 


ets Suet Aste? ei ol 


which provides natural free- 
dom and comfort in working, 


FRED B. MILLER Manufacturer 


Dept.PS. Hagerstown, Maryland. 


CHICAGO 
° TECHNICAL COLLEGE 
N36 Tech Bide, 


‘hice: 16 


AUDELS Carpenters 
and Builders ‘Guides 


ed For Time-Saving Day. 
G. |. Training 


your training at Chicago Tech in the Nation's industrial center, 


‘& Evening 
Classes 


Courses 


‘employ 


| Technical Cotlere | 
SSS Te'ES,asemtean ave, 
| Shcews teins | 
Elease tend me without obligation tree booklet on Time- | 
| Evttne fechatca arate | 
1 
|| Meeirctexreorn ener Age. | 
I 1 
| Allee acescnsicens paanwnwanvdaawemaneitcianty | 
1 1 
| cn 1 
= ll 


EAI 
Kind 
By The Largest Approved School of Its Kind 


Now—for the first time—a fascinat- 
Ing, 20-lesson, practical Home Train- 


The First and Only Course of Its 


De- 
ing, 


ing Course in Jewelry Repai 
signing, Engraving, Ena 
Stone Setting, Plating, Polishing, 
Casting, Gem Setting, Soldering, and 
Manufacturing. Prepares you for big 
earnings as an Expert Jewelry Re- 
pairman and a Master of Jewelry De- 
signing and Manufacturing in an un- 
crowded field. 


FREE FOLDER 
ILLINOIS SCHOOL OF WATCH REPAIRING 


2870 Elston Ave. Dept. PS-10 Chicago 18, 1M. 
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FREE 


DIAMOND 
INCLUDED 


Write today! Get the full 


Hundreds Of War Surplus Bargains 


es 


AIR CORPS TYPE 
SUN GLASSES 


3X GUN SIGHT 


* $2.98 


PORTABLE EXTENSION 


FLASHLIGHT MESS KIT 


- 100% woot baits BAG 
bia ec nenntbeertere Ml 


MACHETIE 


‘rin note Tor mone. $1.98 


PLUS DISTRIBUTORS 


TRIP TEASE NECKTIE 
coemy 17 GLOWS 


IN THE DARK 


SEND NO MONEY— 
Introductory Offer 


FLASTEX PRODUCTS, 711 Lagan, Sn Francine 2, cat 


Big New Novelty Catalog Now Best! 


500 Pages; 6000 Amazing Novel 


eee 


| PockeT 


=A 


in ADIO' 


ji Pap RADIO 


AMBITIOUS MEN HERES YOUR CHANGE 
70 ENTER FAMOUS BAULEY SCHOOLS 


We'll Teach You Electricity, 
Air Conditioning, Refrigeration, Radio 


Yes, there's room wow for more men. 

‘You men who want higher pay, better jobs . . . grasp this great 
opportunity. You may be able to enter this nationally recognized 
School right away! By acting immediately 

It’s important to enter the RIGHT school. Bailey has a national 
reputation for “hoest training methods.” Bailey is recognized and 
Approved by industry. This incteases your possibilities of obcaining 
the position you want and making capid, increasingly profitable 


pt 
ie sini weave iiataie, Soumpecicimeas "igtalnaam Gey maGTDe 
ee Spare em ben rei, Gree te naa ale Me 
Renee spat ohio ie acee eee es Sioa rail arate 


the bowom ofthe job, «: een 
Bailey Technical Schools are approved for veteran training by the 

Stare Department of Education under Public Law 346. Approved 

for veterans training under Public Law 16. Approved te 

Rehabilitation Training by all states which have a rehat 


Program. 
Act now. Send for free catalog. 
Cut out application at right and mail TODAY! 


The BAILEY Technical SCHOOLS 
INTERNATIONALLY RECOGNIZED 
1652 $0. GRAND BLVD., ST. LOUIS 4, MO, 


seanteToURIPLE YOUR INCOME strc rine 
Your Gort Want Noa Pots et 
Aa Metts tose UtTue nevesTeD! 
tite pet po. Thane rol of $00 for your led 
ein a kernal EASY 
«EASY, 20, SE 


ICATION fo; 
I Schools, 1683 South Grand Bivd. 


mrenoa ssine grein 
sui" ketene eS at 


Ol o 


leet OD 
Air Conditioning’ 


~/ Trained Artists are Capable of Earning 
3S $50, $60, $75 and MORE a WEEK! / 


‘You ean learn to draw at home in 

Yourspare time the well-known, 

Waa ‘way. conmenctal ant, /"\ 

DESIGNING, “CARTOORING. all 

TONE complete course, No previ- 

ous Art experience necessary—we 

feacit you step-by-step. Prepare for 

2 fascinating “Robey or prodtable 
career. For 33 sears WSA gradu 

ser have Seen 


Waynor your 
na 


VETERANS! WSA Approved for Training 
Under G. 1. Bill. Write for FREE BOOK, 
Pleasure and Pr 

fof instruction ond commercial opportunities for you. 
TWO ART OUTFITS included with troining. 
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RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., July 29—So success- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 
to any reader of this magazine who will write 
for it. 


This book entitled, “Rheumatism,” fully ex- 
plains why drugs and medicines give only 
temporary relief and fail to remove the causes 
of the trouble, 


The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
rheumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book, It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a 
free copy of the book entitled, “Good Health, 
Life’s Greatest Blessing.” Address your letter 
to The Ball Clinic, Dept. 6, Excelsior Springs, 
Mo., but be sure to write today. 


a ee RR Ke 


TWHILS".. UNUSUAL 
DANGKR AMD OARING! 


Send nly one dollar for 
GLAMOROUS EXCITING STARS, 


AIRCRAFT SUPERCHARGER 


LUBE PUMP 


A 
DM Oricinally cos 
EEE Ree Say 


PANTS - TIES + LAPELS ay) 
gare qate to Now Hog in Ac or 
Bale ba en, ka. 

se ate 
a eo 
Smeal Heute eat 
LE ERs 


EASY! 


WRITE FOR FREE BOOK showing how 
CARNES ARTIFICIAL arms ‘have, PUT 
THOUSANDS BACK ON THE PAYROLL 
Every appliance made to it individual 
fatln “Word sade recognition of meri 

no obligation, 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 
It you have an excess of acids in your blood, your 15 
miles of kidney tubes may be over-worked. These tiny fil- 


matter to remain in your blood, 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, ‘swelling, puffiness under the 
eves, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
driggist for Doan's Pills, a stimulant diuretic, used suc- 
cessfully by millions for over 50 years. Doan's give happy 
Felief and will help the 15 miles of Kidney tubes fush out 
Poisonous waste from your blood. Get Doan's Pills. 


EASIO ; 
Surplus Patches 
we ‘DIFERENT $4] 


FOR ONLY 


MUFFLERS 


STEELS and ALUMINUMS 


with a motorboat tone 
SINGLES, Ghee, VS, Plymouth 


SANDEE MUFFLER CO. 


7523 $. WESTERN AVE. LOS ANGELES 


umereRy a 


GARDEN 
SPEEDEX 


TRACTORS 


SAVE UP TO 
$100.00 OR MORE 
BY PURCHASING NOW 


For full information 
write for free circular. 
Pes 


POND GARDEN TRACTOR COMPANY 
BOX 216 RAVENNA, OHIO 


HERES A NEW AND 
VITAL BUSINESS / 


Offers Big Money 
—Independence 


If now employed, start your appliance repair busi 
Now in un beet ms 


faraee, 
‘any hours as you 
i his own boss. Yt ts 
Ypes of repairs it 


is of 8 
ihere are miltio 
Appliances x 

facuum. f 
motors, ete: To. replace th ity ex 
why’ the Electrical Appia pair Business 
Vralned man unlimited earning possibilities. 


YOU CAN QUALIFY 


All you need to be« 


determine how 
day and the amount of money you 


rated literature about 
ndustry—-ELECTRICAL 


State, 
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fen MASONRY 
CARPENTRY 
Ns Rite - Ay 


PSY Tela) 


FIREWORKS! 


CHINESE FIRE CRACKERS 
Immediate Delivery 


80/16—1¥5. Jol 


| BUILDING TRADES NEED MEN NOW 
PAY IS BIG — OPPORTUNITY UNLIMITED 


TERMS CASH WITH ORDER 
UNITED FIREWORKS MFG. CO., INC. 
DAYTON 7, OHIO 


Tle# CHEAP OIL BURNER 


MIDWEST. SCHOGL, OF BUILDING TRADES FOR EATING AND COOKING STOVES. FURNACES 
Dent, A-210, 411 No. Center St. Bleomingten. Ih 


‘ind 
lek 

APETIME GUAT: 

Ofer tor Yeni. 


WAR SURPLUS BARGAIN SPECIAL : AMPLIFIER 


BRAND NEW! For Call System or Phono, Amplifier 


VACUUM-AIR 
Compost Wired Ready to $15 
ci cperete: User 2225-508 9, 
28% Depoalt Reaulred 
F SINGER ,221,8, 
teoleenet oh beter re 


HYDRAULIC 
FUEL 
AMAZING PY STERY 


PUMP 


Original Cost 
$45.00 


Postpaid in U.S.A. | 
WORTH MANY TIMES THIS tow SALE PR 


USE THEM FOR @ eurcrmomic 


‘OL BURNERS 
SPRAYING 1? 
MACHINES 
MnKING 
MACHINES Get Relief This Proven Way 

COMPRESSORS. Why try to worry along with trusses that gouge your 

jesh—press heavily on hips and spine—enlarge opening — 

vacuum umes fall to hold rupture? You need the Cluthe. No les-straps 
HYDRAULIC or cutting belts, Automatic adjustable pad holds at 
SYSTEMS opening-—follows every body movement’ with instant 
las feased support in case of strain. Cannot allp whether 


work or play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE bcok, “Advice To Ruptured,’ 

today pont details of liberal truthful 60-day trial offe 
PEDERS, atts a ‘ments from grateful users in your neighborhood. Write: 


GROBAN SUPPLY CO. stscrais‘chessesrit | ciuthe Sons, Dept. 14, Bloomfield, New Jersey 
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LOADERS 


BIG MONEY and YOUR OWN BUSINESS 


a 
FREE INFORMATION ON A GREAT jeipeecgubog 
NEW MONEY MAKING OPPORTUNITY Lg; 44 4 


ce, we will send you astonishing free facts 


with amazing LIQUID REPLICA DETAILS 


| A MONEY-MAKING BUSINESS FOR THE LITTLE 
‘AV! “Offer limited! MANI NO EXTENSIVE CAPITAL 


marvelous synthetic dex 
ind simply 


a FREE INFORMATION COUPON 
RE TRADES & HANDICRAFTS, BOX 13: s, Mo. E 


ts Pha send me free deals about your BIG ig LIQUID 
ine W IVORY am aratows toe ort ima prodiabe baw of my b 


unity: to apgremive people Get into your ow 
Sith LIQdYD ORY. Get the PREE FA‘ 


1 ; 
Coveraht=in 
EMPIRE TRADES and HANDICRAFTS State 
Box 1340080 St. Lovis, Mo. 


BUILD THIS AUTHENTIC SCALE MODEL 


MIDGET RACE CAR 


Never anything like It before 
50 — OVER SO PARTS — 50 


onty $Q-5O eourssre 


Featuring 


START FURNACE FIRES wi3o%aaseeet 
Why 


solled ‘hands ‘and 
sige ton chopping 


clothes 


i 
ve 
ccs com pensive automate 
ania, Write Yor PREE descriptive erature 
LoRAm FURKACE USHER CO. T7843 St. LORAM, OM 


ERE. 

e only ry imple 

8 Private ‘Manufacturing directions, here are 15 
Processes Roads to. Success 


CHEMICAL RESEARCH CO. 


‘oie no 
time! Write for details, 


214 West 42nd Street, New York 18,NY 
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MAKE ©: $S%,.HOUR 


In Your Own noun Bu 


NLY A FEW 
DOLLARS 
PUTS YOUIN 
BUSINESS! 


q te 
Write today Yor full FREE tact, 
blienclon” Rush letter of Dope 


ARS STARTS 
vouR OWN LIQUID 
PROFITABLE Meyiidadd 

‘BUSINESS! 


WORLD'S 
as 


ELECTRIC UGHT 
JAZZ BOW TIE! 


[BERNARD FINE CO. INC. Dept. PS4, 501 Sixth Ave., New Yerk 11, MY. 
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MAGIC LIQUID GGiE> 


LASTIC 


Oia 


THE EAs | Q ae 


ELECTRICIANS’ St SCHOOL 


HOURE AND, COMMERCIAL, WIRING 
io REwiaNe e uBCHS nErmiGennioN 

‘Approved for Veterans Training 
PENNSYLVANIA INSTITUTE ftrcrmciry 
PHILADELPHIA 4 PERMA, 


Wester ratamen 104 Foren $1, Omahs 2b, 


 HELPKIDNEYS 
If Back ACHES 


Do you sulter trom Getting Up Nights, Backache, Nervousness, 
ge Paine Ditines, Swollen Ankles Rheumatic Paina. Bladder 
Weakness, Painful Passages hd rundown 
ettorguuic and non-aystemic Kidney ad’ Bladger (roubles) If 
Eats 
Wereat medicine a doctor's formula, has helped thousands 
fer 20 ‘years. ‘Usually ihe very. ftet dove of 


sorenet, and wifes 2 Help Fe 


Seles from ous ewig today Give stm fair 
ses" back ‘plaranteed ‘unless ‘Cystet 


PAINT YOUR CAR: WYP 


NEW AUTO ENAMEL 
You i E ON istoad flashing re 


Get Beautiful Mirror-Like Finish ‘i 
That Looks Like Spray Job! ; 6 2 nl aa 
Sree ; NO SPs 


NEW MONEY-MAKING BUSINESS! 


WYPE 2 CARS DAILY for $25.00 


Gross Up to $260.00 Weekly Pri 


ONE QUART DOES ENTIRE JOB! DRIES TO 


ee Per Quaet GLISTENING PROFESSIONAL FINISH! 
ieee a ew Miracie 
rt or Monit Ligh iB oF maa ee 


Order one quart or are Woday! SEND NO MONEY! Mail penny ponteara 
‘Then pay your mailman for WYPE plus postal charges. Or. if you vend 
imoney With order” WE bay postage. See Your dealer of order direct 


WYPE CORP. Dept. 60-K, 2214 Dolman St. 


Int_ your car 
Y Business! 


EARN EXTRA CASH- 


WITHOUT LEAVING YOUR OWN HOME 


OSWALD RABBIT—Walter Lantz Prod.—3 MONKEYS 


Give & Show OSWALD RABBIT 
Cartoon Home Movies This Xmas 


It Post Cards 


FREE! Learn how thousands of merchants 
and business men are boosting sales in spite of 


price, sold direct. Guaranteed, five Years. 
SEND NAME Wetssps reeitiontcarea 
SEN! ME took ‘of money-making 
HOLLYWOOD FILM ENTERPRISES, Inc. Sdvertising plans. Rush your name today. 
6060 Sunset Bind 


CARDMASTER COMPANY 
4546 Ravenswood, Dept. 1610, Chicago 40, Ill. 
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This 118-page 


BOOK 
is also your 
GUIBE for the FUTURE 


8 Technology. 433 
Washington, B.c. 
ch Es 


AM. 


i 
aie i, 
Miee 


Bistirieat 


Canadian Institute of Science & Technology 
433 Century Bldg., 412, 5th St., N.W., Washington, 0.C 


forward, tree of cost or obligation of any kind, 
jage hondbook, “ENGINEERING OPPORTUNITIES.” 


A Lifetime 
Career 


No Age, nor Physical 
Limitations 
YOUR OPPORTUNITY 


ING—JEWELRY—ENGRAVING 
Aleays in Demand 

Requests for our‘Graduates from Everywhere, Permanent 

positions (no layoffs) $75,00-$100 per week for trained 

men. Write today for latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST KANSAS CITY 6. MO 
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SEWING MACHIN 
MOTOR KIT 


$19.95 


COMPLETE 


Shipping WE 4 Ibs. 
se 


Hollywood Make Good i in 
TELEVISION Home 


Help You RADIO- 


RADIO TRAINING ASS'N OF AMERICA, Dey 


5620 Wottywood iva. 


LOCKSari.ss.¥ ManaNg 


Sinaia er ea ate 
Rinmes Setines 


WATCH Ax: IMR cua Reis 


TestScigr trating ee 


Eerare for 


sacs 
on 85 


“ELECTRIC SHEAR 


SHARPENER 


WAKE UP YOUR SCALP Want better 


looking bait? Embarr 
itching scalp? Then try 


assed by falling dandruf, 


VITABI ‘new electric 


driven scalp brush that gives your x ace a vigorous 
and invigorating “workout” in just three minutes 


of fun. Cleans scal 
Re Pleasan 


Stimulates blood supnly. 
ite today for complete in- 
ruaranteed offer.. 
Bldg., Chicago 3 


GET EXPERIENCE ON EQUIPMENT LIKE THIS—GET INTO— 


DO ACTUAL WORK OM ACTUAL FQUIPMENT!—STUDENT 
WORKING ON ELECTRONIC HIGH-FREQUENCY INDUCTION FURNACE 


Get ready fast! . . Get ready right! .. Train to step into 
any of the better paying jobs in ELECTRICITY. 
Train with on-the-job equipment and methods in the 
large shops of M.T.I.... Learn housewiring, motors, 
armature winding, power plant work, etc. New classes 
start every few weeks. Living arrangements made. 
NO COST TO VETERANS. Train at Gor't. expense. Receive 


monthly subsistance pay while learning. Work part time 
necessary Coupon brings details ae 


MICHIGAN TECHNICAL INSTITUTE 


Department PS10, 2281 West Fort Streat, Detroit 16, Michigan 


NOTA 
HOME STUDY 


NATION'S 
LARGEST 
EXCLUSIVE 
ELECTRICAL 


schoo. See 


“LEARN 
BY 
DOING” 


MICHIGAN TECHNICAL INSTITUTE, Dept. 5-10 
2201 W. Fert 51, Detroit 16, Michigan 


5 Send me catalog end complete information. 
‘0m © Gi. Send specie! i 
O Single. 


ny. 


_—_stare___ 


to go to College? 
«or to enter a Protessiony 


..or get an Office ‘Position? 


Jos practically MUST alah High Seboa 


‘merican Shoot, Chicago, 
‘rina sour high schol 


‘entlemen: Send me FREE information covering special tals- 
ing in subjects ‘checked below. No obligation ea my part. 


eee 
MAIL:ME: MONDAY 
oom TA 


[or 
BBrouscnas of merchants in the U.S. 


‘and Canada have their records kept 
and all taxes prepared at one low 
fee by “Mail-Me-Monday.”* 


‘onthly statements are computed 
by IBM electric accounting machines. 


See “Bookkeeping” in your telephone 


“MAIL-ME-MONDAY” 
BOOKKEEPING and TAX METHOD 
or write to Dept. P-7 
1929 FIRST AVE, SAN DIEGO 1, CAUF 
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Make More AUTO BODY 
Money in and FENDER 
a REPAIRS 


soot Exhiolion GET THIS BOOK NOW 


REPAIRS 


In Your Own Home| 
Send No Money| 


“LOW cost 
QUICK - EASY 


The Help You 
Need! 


1233 PieturesDiagrams 


of Vital Facts ia. 
Srl Bate Mil ett 
si dy oy me SPR le 
Howto start Ex: gun shop. none back iP noe: taliy 


<------. (2m 


$ogeMEAMT-WiLicox co 


SOLID BRASS 12 FT. PORTABLE 


RADIO ANTENNAS 


=I 515 Value Now Only $4.95 Postpaid 
IR HOMES, BOATS or AuTos 


wack t 
RADIO HOSPHi AL 


BARGAIN 
3X ARMY TELESCOPE 


Original Cost $150.00 ~ Our Price $7.50 


‘500,000 Lenses and Prisms Sent same 


123-264 


ARMY RADIO PHONES 


They're Weathe 


fc hand mike. 
Hreadbandscord get, & monderful buy 


Peatbhones, 
4 


SURPLUS 
RADIO PARTS 


A Fold mine of parts for repal 
imenters socket 


$2.00 


. et nding Dargai 
parts! Bend $2.00 ai heck or M0. today! 
express charges on 


Be the frat to sell luminous house nun 
light switeh platen, w 


MADISON MILLS 223¢exc8:%c 


cro For Men Who Want 


a Nationa MA 


BETTER JOBS IN 


ELECTRICITY or RADIO 


ELECTRICITY nicing Electronics 


program, “Get trainin 
fourcontident to bande 
Train in modi 


Mail Co, 


Get Face, 


at 
‘COMMERCIAL TRADES. INSTITUTE 


Dept. 110, 6312 N. Broadway, Chicago 40, Il 
FREE. torte 


War Surplus Bargains 


Pertect all wool 
Olive Drab 


SLEEPING 


‘Outside Cover for Sieeping Bag—Water repettent 


PUP TENTS 
NEW SOcGLES 


NEW. BENCH ‘LAMPS 


Uh STREAMS $3.95 


HYDRAULIC JACKS 


cwertect) # ton $1 Q-95 —29 ton 
WATER PURIFIERS 


Sanat” New, une 


Here's the Way to Get 
Ready in a Few Short Weeks 


Appear Feel _ Look 
SUMMER BETTER YOUNGER 


with Commander 


Sompletenothing else to 


NEW PARACHUTES 
Green Rayon) Approx. 36 #9, ft Cloth good for 
fing fatale Ranakertnite nae ef coms $Q.95 
bite with canter wants wooo 1 


WEPAY POSTAGE Me COD--tend check or meney order 


AMERICAN SUPPLY C0.,°°°"scintsas erry: mo.” 
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Start Your Own 
PHOTO COPY BUSINESS 


Puts You In 


This investment will 
furnish you with Ma 
chine and enough 
supplies to bring in 
your first $100.00, There. 
atter prints will cost you about 6c each 
for which you will receive between $.75 to $1.50 each 


YOU FIGURE YOUR 


116 John $t., N. ¥. 
mation on 


1 om enclosing 
for (873.97) full payment, Save sh 


fer) for ($10.00). 
f° $63.97 on del 


WAR SURPLUS BARGAIN SPECIAL 
BELT DRIVEN 
CENTRIFUGAL = 


PUMP 


READY TO USE 
ON ANY 
LIQUID 
PUMPING 
NEED 


NOW ONLY 


$29.75 


FOR HOME WATER SYSTEMS, IRRIGATION, FIRE 
PROTECTION, DRAIN BASEMENTS, 


ORIGINAL COST APPROX. $147.00 = 15 
IMMEDIATE DELIVERY FOB CHICAGO 
SPECIAL PRICE, WHILE THEY LAST 


GROBAN SUPPLY.CO *523."Ps"ter"tmesee Sete 
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25% DEPOSIT REQUIRED ON ALL ©.0.D. ORDERS 


MINIMUM ORDER $2.00—ADO POSTAGE—WRITE DEPT, PS-10 


TiK - 55 WALKER STREET 


New York City 13 
Tel. CAnal 6-7585 


S555 WE THINK IN WORDS 


 2LEXIPOWER © 


THOUGHT 15 POWER 


LEXIPOWER COMPANY 


517-A W. Deming Street ‘Chicago 14, Ht, 


eI com. mm Quick "mar 


SPECIAL fms. f8 hay stra Blades 
FFER EDtors1 weve DOP 
cowerATTuim G0, GAREW TOWER, Gut 12, indent Stl 


UNLEASH THE POWER 
“TO SEE IT THRU”.... 


Wake up your personality and 
become equal to life's demands. 


Don't let people or circumstances push 
wur disadvantage, Find 


Let Yourself 


Ball-Bearing 
——SPEED WHEELS 


Juvenile wheels, no bearings, solid tires 


7” wheels. 60e 
6" wheels... 50c 
4” wheels. 30e 


lh 


Indostriel_ wheels, for heavy leeds 
10 X 2.75" seni-rew. $6.75 
10 X 2.75" singe rive wh roen $7.25 


make up FURS 


se sour hunting fun. We 
ne 


= Ea Tan SKINS, mz 


HYDRAULIC VALVES 


ie eae ia 9795 


R.L.FROWRING MACHINE CO. (Inc) Choxria Falls, Oo 


ivd., Chicago, 


Bea NEON Expert 


$100 a week and UP. 
in NEON 


yride open neld for ambitious men 
$iS0‘apd more 


Assistance for ov tow a 
eo. i'm 
FREE FACTS 
ACHE NEON insiTuTE 2 
cj 
& 


Dept. M4, 1643 W 
12, Ilinols 


Washington Bh =4 
cRAFT : FINISHES SUPPLIES 


COASTAL DISTRIBUTORS 


553 Market St. Newark 5, N. J. 


GET QUICK STARTS! 


Your car will run like a rabbic when 
you install « set of quick-seating Burd 
“GrafFlox” Piston Kings . . . and 
you'll save on gas and oil too! 
Send, today, for free handy booklets 
for car-owaers. Write name and ad- 
dress in margin, clip and mi 


URD PISTON RING CO., 
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wAr 


SURPLUS 


Pele AND HUNDREDS OF OTHER 
<a" BARGAINS 


Basie: 


EES Undo mae ua male. 
Big Illustrated Catalog Free 
‘WRITE FOR YOUR COPY TODAY 


FQ vem. psios7 
509 5. State St 
CHICAGO 5, 


Classified Ads only 70c per word per insertion, payable in edvance. Minimum ad 10 words. To be included 
Jin December issue, copy should be in our office by October 28th, December issue on sale December Ist. 
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cy ‘AUTOMOBILES 


HOLLYWOOD Hot-Red Manual 
photos, nsteactons, fast Fords stab ee 
Racing parts tise 2c. PPB 
HoteHoa!  dedas 


Loe Fells Sta 


Holly= 


Special Sui 
iterature. Writ 


fae 


BUILD automatie clutch. scooters, midget 


Hee NERS etal Co bese ME 
io ha niet Oa" bes 
Enathi ii 


wt 


TMQTNOD and fast stock car equipment. 
le, enctahafts es Let 


ends, mani ene bi Bie 
Gailforain mutts Tor all cars.” VB. gus 
$00" Chevrolet duals $33.90: and’ s51 30, 
Ya or Chevrolet opun ngiructions si 00 
Spey, iden tania onkland Cyn 


‘AUTO Repair Manuals, by Victor Page. 
complete non-tecnnical data all mechani 
al features. operation. ‘Tepair. Ford V-3 
Gare “trucks, 824 pages, 368 iluscrations. 
$3'30 postpaid. Chevrolet Six and truck. 
296 pages Sey Wlustrations. $3.50 postpaid 
Groner Dept. FC-a. aia5 W. eo. tas 


HIGH Compression Heads V8 sore 
speeg acceleration. poser” Gifeahauser oF 
Baiebrock $15.00 complete set. Dual mani~ 
folds complete with throtte Kit, fuel lines. 
Edlebrock $40.00. Offenhauser $5.00, Give 
ake. sigiet WA Calaloe 0c, Cirmes 
Motors. “Dept, ‘12 W. Pico. Los 
Angeles € Cs 


INSTALL V-8 engine tm your Model A 
fof extreme acceleration more top speed 
‘complete detatis, 


Smoother perl 
hotographs. si id AV -8. Box Ln, 
Eaglerock. Los Angeles 43. Calif 


MAKE Your, Model “A” do. 100 mph. 
Lightning acceleration, breath-taking op 
Speed. Complete detalix. Photomraphs. $1 
Postpaid. Four Barrel. Box Le? Englerock. 
Los Angeles 41. Calif 


3409 South Lorn Screet 


FOURTH AVE.—NEW YORK CITY 10 


BIG money im Auto supplies parts. 
radios. guns. ammuaition. home supplies. 
50" "'alscount’ catalog available,» lal 
Supply. Pairfela i. II) 

NOW. Water-Vapor injection, 
power” Eliminates knock, earbon ete ine 
Riis 19 minutes. $2.99. Rad-Ar Products, 

140-27 08 St. damalca 5.8. ¥. 


Sdgelieia Park, 
PATENTED gasoline saving Vacuum 
‘supercharger, uses susoline motors Waste. 
Habe Bend sElcnadressed stainpedenve> 
Bobet for: (eo NE, 
ele ‘Portiand 12. Oe 


Movors-—DeialiyMallner 
oor bo ost 


SS rrepaencee oa 
Easily” make 


‘Water injection 


System! jureelt (lor leas 


‘CUSTOMIZE. your 


EW J287 Crosley, Bapines 100-00 85 

aguaiee davgent atta af Gitnity arta ta 

the U. 3." Witkin-Borah ae aig 
area Aten, Low Augsie 


AUTO TRAILERS 


rt. Camp and Utility trallers, 

bine 8 tuogels 108. 18k 
ih And. overseta). Jim Duidy, Box 
'walusaut ‘Wisconsin 


rponed. 
tee, aon Fie Post Publi 
Salons ‘por iy FC Arcadia. ‘Galuormia 
‘BUILD “speedy Midget Track Racer 
from eartod "parts! ‘Plans. specifications, 
foustruction Information $100. Motor 
Stopiy. Box C3-1682. Toledo, “Obie. 
PHOTOGRAPHS, World's Finest Auio= 
mbites, Lust ioe. Box 1028, ‘Minneapolia 


(QAPTENTION Trailer iuliders—Compleie 
ilassis Assemblies "eluding ail steel 
frame. axles nd 


Wausau Prailer Company, Box 381, Wai 
san Wise, 


| CLYMERTONE Twin Muller Seta, beau 
tuful sound, complete with necessary welded 
ies. E-2 instalation, word V-8. $30.00 
Ghevfolet set wit spite mangos. $37 $9. 
Hest, Bates, camer, bey 
3135 'W. ‘Pico. Los “Angeles 


os 


tt 
‘see it. 
CLYMER'S Historical Motor Ber 


book 


oy 4 Tatas Clyter book old eats motor 

Eyes. Bontoald 1-867" Be Lane’ Baition, | 
sh clymey. Debt. B06, 212s W. Pico. 

‘Los Angeles 9. Cutit,, —_"____ 


KAISER-FRAZER. Ploya Glyimers, bew 
book (no connection with KoP factory) 
‘Ges comoisie uncensored impartial reo | 
nile tect Fun with Kaiser” 100 piovor | 
raph: “anscribon Sew, Pitas Peak ‘losed 


i. pages, 1100 huss 
trations ail ante ood Told Sochusive, Post 
bes Luxe “Edition “Fabrikoid 

nding. gold lettering. $3.0. Clymer” Dept 
Bel00. 2125 W. Pico. Loe Angeles 6. Call 


‘ethods” specs tuning. gas savin secretn, 
Thstructions on building eeonomizers. speed 
equipment “duals. muthers. a 

facine fuels, fase conversions, 


| Bae! Liss. $96 Almost Enelaeerite 


Box 660-6. Breck 
“RECONDITIONING. 

ou Pumpine Without Over 

ae rormante| Stash 
“EA Engineering. Box 660-0. Brooklyn | 


oy i 


MAN Sleeper” Traller—Duil 
‘Yourseit for $15! Streatilined. comfortable, 

veuette. Baslly 
stzuetiona #2, 


1 MOTORCYCLES, BICYCLES, 
SUFPLLES 


WHEELS. Tires, Tubes for Motor Scoot 
Ae Carts Wheearrame, Ani Ihe 
‘dustrial equipment, All sizes, Bleyele 
gest stock in United Staten, 
0p ligt Crete ‘Tranapore Com: 
% Miciigan Ave. Dept, Gy 
iota. 


‘ai 
tat 
U 


WHEELS! Build wagons, scooters, mo 
railers, ‘wheelburrows, racer)” carts, 
Sat arte” ens ‘Daly earinuee 4° 
fo ie“ "Pree'itet. Rvatéen Mtg. Oo.. Sti B, 
3, snes ois 


‘MOTOR Scooters, bievel 
mbes vailon, ‘Dime’ for Yesialog ‘Slime, 
Dest tonal 


BURY water 


fhorsepower motors in! tactory crates: plent 
ldget. racers for highway use! over a 
Small balloon, tires sor motorgeoot 


pea ‘Hen ete. associated, ‘Bos sciiee 


edo, Ol 
AVIATION 


GIANT, Glider Kites, Double, taxto ft 
Lifts 00 bs, tows cat, ete. Coat Govern 
ment slob” Yours for, $20. Satisfaction 


Wuaranteed. Great Northern Mart. North 
‘Adnins. Mass. = 
‘AAF Dubble Sexiants (Oetant) 


ae umately §" 
airenig'AlO’ si7 30: 
Tink, Ai2. $1130; 


ERAS: Plight raining under the 
GU bile rivate. Commercial and Fught 
Gisiruetor Ratings, Weite for information 
Gottschalk Behool of Aeronautics, Adrian, 
Michigan oy 
HELICOPTER instructions Rush name 
Free literature. Wayne Engineering. Greet~ 


eee aes pee 


SELSYN motors, 
envy duty 115 volis. 6 
air. JA. Weber. 180A Maple. 


Save $300. Easy. with. Hobart 
BIE ate) caine," Winte ofa Free" Book. 
(bart Welders. ‘Box P-1013. Troy 


~ MACHINE Toois for metal and wood We 
speciatize in sail equipment. Tell te 

Sea me seul auete You. Kan 
Elamanoo 2. Michigan“ Cept 


ines, all erey iron castings 838.00, 


Write 
usMachieCo. Boyd, Wise 


pert ‘with 
BGruration Unit. Visible fow fully adjust 
sie for utmanteeieney. Goulet "mato 


agit Onion Pacific Aver, Los Angélen 


LoRaTs Tags Hrag forthe bathe, i. 

sng, Machine ete Wei 

{Bfacre Satauction on euranieed Mion oft 
ton. Wy 


BREE GRINDER or ito HE. 
ots Sue RE 

GRAN Reduce, Ga aneing aR 
atulatesera at nsien Sig 
Dear ae gia ae 
Se te, Uae ten Eas 
fiat atin ta. 
re atetate ata i ae 
Peale, sha 


New opportunities Ne 
Investigate Matthews Mig. Co.” Calgary 
32 Canad 


6_ ALit CONDITIO 


ELECTRICAL, 
SUPPLIES & EQUIPMENT 


are i.e 
paced 


“equi- 
pay 


TCR Fac Wee. 
EWG PRS a, Ee 
wick Sed Past 

Scene ei Oat The 
ERE ae ARM, Shae 


Chae 


CHAMPS—AIL parts, to build or 
catalog 102 Oyro Lamps. 4008, 


Ghieawo A 


ELI 
metala, Batvery model 810010. V. 

model. §2.00 complete.” Postpaid. C.0'D 
Accepted. ‘Red Industries. Dept. 265-Cr 


Sinshurst, i 


Beapolis 
‘ALUMINUM. fan, blades correctly 

anced. 1a" bore 2:29 ¢ 

{Giard eiiso"ted isernan. 208 North Fitth 
pringheld. Hino 


BES Rind Ba 
Beeting “Consultation Service 3013 East 
ia Gat etn 


ELECTRONIC Doot Lock New. positive 
protection. Na more lost keys. Lock avis: 
Bole with “2oor closea."Beginner can bulla 
‘Thoroughiy gheineered biteorinte and cans 
lete stinplifed instructions for s) Satis 


faction guaranteed, Ainsworth. 11548 Ray” 
‘california. 


mer. Noruividge 


‘ons Jor mating 
and workshop. 
‘Soubie 49 watt” ipower factor $6.50, 
bald, ‘Other kits available Anderton 
Deering. Box 1031C. St. Paul 


BUILD your own or electrify 
for fun and prof 


FREE Catalog: Air Conditionine. chem- 
try. aeronautics, ene 

Engineers” Book ‘Service 
New York Clty 18 


0 MACHINERY, TOOLS, SUPPLIES 


‘DRILL ORINDER—Grinds aris to fac- 
tory accuracy. Calipers with direct reading 
scales Cece cutters. New ‘Too! grinder 
Egwest prices. Free iverature. Factory. 
S774 Ease dist. Kansas Chy 3M 

WORK santed for hand Turretlathes 
Gienbern_ Macks 


eS machine st 
‘ex for only. $8 
john ets New Bi 

flectric are. Models and 

furements. D.C AC. I30- 

bie ‘Stationary. brempt de. 


“FOUNDRY Castings Blueprints. Mate 
als (or eeodworking apd ‘metalworking 
‘achine tools. Suitable for commercial of 


‘frit polisher" bufter="router=eande 
Countiess other uses. May Be used as inal 
Sidual ariil~sandes—ete.. by. 


MOTORS, ETC 


‘PLYWOOD Rowboat and Motor “Boat 

HD. Kits. Assemble and save up to $84.80. 
‘Tirce popular models Iesin bonded, water= 
Bye, igwood construction. Rasy to ansem- 
ie iniabare time. Write for free literature 
and’ complete. specifications, C. R. Dilla: 
Batgh, Boat Col, 7028 N. E Maitory, Port~ 
Ind 11. Orewon. * 


NEW. used, rebuili, marine motor 
gine conversions things. Pree. Co 
Stokes “Marine Supply.” Dept 
water” Mich 


sialon 
‘an Gold: 


Bre faricaied w pling 


P28 BELLY Tanks, New wieel 101 
2,in thas align $88. Mr. Huckman. Box 
folhuereed Cali 


ong MARINE con varlong for Pod and Jeep 


sarees ehinan Manutacture 
fag" Gommpany. ment A, Newark 2 
Neu dere. 


| gAi, Plane Jeitison Tanks streamlined, 


"MOULDED hull kits ready to anembie) 
purwoed Dulaing’ its, $55°90 “ot marine 
ted ‘ei $F for er 


Book" Biryood 

SSIARINE” caaiopst” 15,000 cabs 
sgeme. igiurey "and. prices.’ send 8100. 
Marine Mart Buftalo FN 


CATALOGUE over 30 worie’s Dest Big 


designe seat with Wa Deeds 
“Plywood Boats." Send $1.00, Marine Mart. 
Budlaio 7. New York. 


BOATS And all about them. How to 


pperate Bor 38 


SEND 10s for jst 100 pew and wed 
guns. Prayseths. Wilmar. Minne." 


ae Your, Peat om, Cul ee paper 
Berefal “designing "Send Ie for tolsers 
Up to the minute book en small boat cox 
Sifuction. $1.50. poutpaia. “Germain, Bout 
Company. P°Sarinaw WS suek 
KAYAK Blueprints, Deluxe 
forte 100" Viking anos Merrick, 
FREE Catuloy describes famous Weems 
Une of navigation ‘instruments ang texts, 
Hite Dept 83 Weems System of Navigs- 
een Annapolis Me 


Bont Ana 


51__ENGINES, MOTORS, ETC. 


$000 BARGAINS. firearms. binoculars 
AE fell. catalog 40e, Seiith” Afuseum, 
Runnemece, 


BIG Ai Carpe Sieping_Boee_1007 
aarr, ee. itera remorable ashe! 

peed’ cieaned 41.40 Value 
S60 a's Mine Bao. Eh Eat nS 
NYLON hing Line 1500 ft $2.25. 
viniek fuse’ Montpelier” Baltimore 18. Md. 


MOTORS! | HP —All New—fligh Speed 
10 Soi "2a of 60 Sele. Ge" contented to 


“WINDING Data. listing 285 motors, sin 
see) und ‘thtee ‘phase. $1.00. Motor Data. 
‘Box 7651. Kansas ‘City 3. Mo. 


SHLSYNS—All New! Transformers—GE 


i 
Quan: 
Ob amacinie Bachan’ "Merman 
‘Street. Rost 4 HY. cere 
Gas juikd Your 
Qi Pouable goes everywhere, afer 
Profeante obi." sive” shag. aii Habart 
jeuetutor “plus auto Waite for 
Pree. lastruetion “Wook ‘Welders 
Box P-i0is, Troy, Oho 
AMPLIDYNE — Motor-Generaiors. All 


PackedNew! GESAM aINi0A. 
(be. input #7 Ve. 530 
Sout $140 00. Now! 42.00 each. Three for 


$20, Order Today! No’ GOD. “Amazing 
‘Bachnan's”. "ah Merman Street, Rochester 
boNew Yor: 


FIELD GLASSES, 
TELESCOPES, ETC. 


7 Money-make on Gailienn Tee: 
5, 8. 15 powers, Achromatic, coated 
Sbiecane 2" sBeh Foal te 


th iiyemnen 
diameter geletaes: complete with tne 
Sttuctions $200 Bostpaig. Ross. Bas West 
Evstew, few Yor ia 

“Telescope. kit 


‘arts fat Anca: f° 
‘mirror and ‘diagatal 
set for high: power 


gaan 


‘Mamiiized, plus 3. 


‘ait'94.00' post 
y New Work. 
SOENOINE paleo ame 
ausineters $195 ‘euch 3 for $2.00. ous, 
[Bes West Broadway. New York. NY. 


WELDING Generator 100 ampere. 1750, 
ier barains. “Butler, 149s ‘iiwautee 


et 
DYNAMOTORS. All New! 400-706 
GENDIINIIA 21 VDO to “100VAC. 485 
Satie. Sensational offer! $8.09 each. Three 
for $is. Order today! No COD. “Aniacing 
Bachman”. 23 Herman St. Rochester 
New York. 


ie 

‘Teater and AG. coll 

Winder. ‘Motor Industries. Quiney” fil 
ue —Alreratt All New in 


GO, Sehgal, News perimental 
—Hobbyists. Beat this one! Original valve 
if this assortment of 2 sights over $250.00 
Now! all for #13. Oréer today. No COD. 
“Atpasing Bactzian's'" 2) Herman Street, 
Rochester 8.8 ¥. 


‘each. Special offer $300, Crated. weight 
Ya00 tbs. 'No COD: ‘Write for complete ae- 
scription, “aRastng Bachman" 3) Het~ 
man “Street 


aa 

Mbp, $30.75 
Ba tert itt hak: cee He 
Goneial Apaiance Services 48 W. Ata 


(APOWERPUL Astronomical telescope easily 
made’ Perfect iensea and instructions. i 
gorer, $3.8 100 and 300 power $3.38 tbo 
‘ad 4. pomer $9.50, Clear aon and 
Tu joer etaractecd. instructions alone 
Hoe, Sitfou? Science Service Manorvitie. 


“SINOCULARS. seid iaoes Teves 


hatdeoated collimator ‘alignment Free 
SEE Roca otal Company clit 


pal JITSU Movies Free sample, Stone. 
pox 173-A~Canal Sta. New York 13. N.Y. 


20 BODY-BUILDING COURSES 
BALANCING. fips ha 


de 
selcteugh® guicy: Uw Price, Waite today 
Power Vine. Kalamasoo, Michigai. 


_ BAR-BELLS, Dumbbells. Exercise 9. 
Become, Fe, eee ‘Good Bar 
ing, Bente 


18 Urtent Way. Lyndhurst: Ned 
121 SPORTING GOODS, GUNS, 


FISHING TACKLE, ARCHERY 


“Pati Tackle" 
‘Atchison, Kaneas 

SHI-TOWS. Portable. Auto-powered_ 500 
tc tong Pulls you both ways. Up. level or 
Gownhfit. Set up in 30 minutes. Only $125. 
‘Send card for particulars. Great-Northern 
Mart, Noreh Adams, Mass. 


TELESCOPES. Binoculars Microscopes 
=bie bartait catalog (ree. Browscope 
Company Sh Went tith street, New York 
PORRO prism for 6x30 Binocular Per- 
fect "Boe each Postpaid. Ross. B-68" W. 
Broadway “New York N.¥. 


43, DOGS, BIRDS, PETS, RABBITS 


9% 


‘SEE “Golden Hamsters” ad on page 
shows hamster pleture: ide 


es MILK GOATS 


SMONEY from dairy goats 
eg Entzoauctory Seman subwcription fo 

‘Gout Journal. 
Sept 166, Columbia, sissour a 


FAR 
OTHER REAL ESTATE 


OZARK Lands for All pupae, Actual 
river “frontages, 3. actes ‘300-00 


“ft 
7 


SSeS coher Rego 
today for complete informatica on farming 
Opportunities tb. Canada, Farms of al 


‘cieuell, Ganadian PactBe, 


Montreal 


CALIFORNIA Oregon. Washington Tax 
Lands. $1 10 $3 acre minimum offer, 10° 
{eoln). Brings Geseriptve 
Peeige Lands. Box 23905 
California 


Literature ti 
"8, Hollywood 


list tree. 


TABS Matcha. Ail Hace sq. Coaios 
of location, climate, production. Ttormus 
Yon “ou trigation projects. Columbia and 
Aibscurt “River Batine, itesorte. summer 
omen. Milwaukee "Haitoad "tereitry: 
Washington, “idaho, Montana, 
Whcona”"opper Micnian. "Central Cort 

3 ree fsta, ew. 
Bration, Chicago 


+6 ACRES $305,00-#10 dow $19 monthly. 
ne“ WBlewart. inverneas, Plorid 


‘4450—convenient ae 
fara 


Homes: 


108 POULTRY AND SUPPLIES 


SeRAISE, ime, bow aa ‘54000 

Hote Backyard’ moaklet 
roultry Guile. 1046-B Bo. "Olive, 
ies 15, Call 


PROFITABLE OCCUPATIONS 


DETECTIVES Earn Big Money. Excel 
Jent' opportunity. Detective Particulags 
hee. Waite, 128 West 86th, 


oc QORSMITHING — Proptabie  Bunnens 
MNew course tenches You how to 
Dick Jocks, "it Keys, de-code, ‘masterkey, 
‘tte. Easy seli-instruétion lessons ‘Bargain 
price, “Fascinating 100-page fidustrated 

ag (Precis wee Newon Company. 
Dept 3-01. ‘chicago 8 


GUARANTEED Chin-Chin Giant Chin- 
pilin Fabbits. Greatest. amount of gel 
feious mest. Largest, nest. mont valsable 
furs ‘Tremendous ‘demand for breeding 
‘tock. We buy youngsters. Contact worls’s 
fargess breeder’ Willow Brook Fare, RIG, 
Sellersville Pa 

$250 MONTHLY, Raising ADtora Rab: 
bila Particulars free White's Habuiry, 
Newark: Onto. 

FOR Sale—Coon Hounds. Combination 
‘Tree Hounds and High Class Fox Hounds, 
‘Rabbit Hounds specialty. Dures Thomas 

ed Albertville Ala 


MUSHROOMS Grown, Boxes, Barrels: 
lsstrated Instructions. soe. Spawn 6100 
Gordons. $53 Willis, (ob 


S5U383, free spawn. ‘North american, 109% 
Youse. Torenta, Canada’ 

MAKE. Beautiful, comune Jewel at 
ome for large profits, hobby or therapy. 
Pree illustrated wholesale catalogue of se 
hell, metal and. plastle parts contains 
Getaiied instructions. Florida “Supply 
House. Bradenton, Florida, 


ST, BERNARD Pups. Champioa_ sired 
beauties. Franklin Young. A. 3, River= 
Bead. Lone Island, New ore 

ANGORAS. Giant Chinchilias—Pinest. 

greed’ World's most profitable rabbits, 
Eerature free. Grinsencs. Eawarcrile. 


$5000, from bait acre growing Gi 
seed supplied. "Crop bougat. Particulars 
ite" associated Growers, 1109 Corydon Ave, 
‘Wintipes Canada 

THPISTS_Progiabie business al Hoge 
complete copyrighted. Information, 
Saunt’ Ss2i Brondway. Chicago 13, i 


MARE pesutiful murrors from Inexpen- 
sive Wrindow ltss, No oecial eaUlbegnt 
‘Details’ Pres. Tes-Co.." Box 

SS Wilkes Barre: ‘Penna 


LEARN Air Conditioning at home New 
practical courses by Engineers actually en 
fies Ri elas ‘Exclusive new 
tims ainipity procedures, Free informa 
eal Services. In. Indlanabo= 
lis®indiane. 
‘GROW, Sell Polied Flowers Vegetable 
plants. Details” ree, Chester Bowers, 
Loyaiton, Penna. 


‘BUTTERFLI 
$2100 mace pietures, trays 

Brice iat American "Butierty eo, 3057 
fark Heights Ave. Baltimore 15. Md 


‘Address. “Troubleshooters, Cooperative, 
‘BSI6 "Margareta. Detrowt 19, ‘Michigan " 

“ UPHOLSTERING Start your own Shop 
Beginners ‘com: ‘ntractlons 


ii plete 
$12 Oy ‘And Grafts 110 Charlotte 


HOME Sanslaine, hae Dusiness. Manu- 
Fini 
Few 


wavelty Ladies" ape! 
penny oven sehaat 
fa no,expenaive 
+ 


a 
sel ta 
on 

eer 


ae 
“he rit ane 


ron 


GMBTALLIZE Baby shoes for big promi 
severa raginods ahi, ‘Tee-Go. Box 


aS tegaceg ake 


BLO. ok 196-RMY, Chicago 90, TI 


BIG Profits Taking Subscriptions For 
{il Magazines, Agents! Confidential Cate: 
th 9 periodicals ana 


BADIO For The Millions’ —practi 
pot Contolete_ustrystions for" Tonite 


Ts. radios. 
Paces. 048 eee 2P banca 14s 
Popular Selene Dept S0i-C. 253 sth Ave 


BOOKS Pound feel 
Wants! J ‘Service. 


jaher Book ke Et 
Wis streets New York 51 


GUARANTEED magic tricks! Amateur, 
Professional Bie iia ae 


“cass Locator 
gard in grdinary deck? Dea traient ropa 
Ssh: "Only "2se. Tagie. catalog, startling 
free offer detalis Included. AF-Gee Com 
Dany. Kinney Bldg. Newaik JN. J. 


MEN Only. Fresh stuff in little Books 
yo'for 31.00. Dukaw Novelties. Box #257 
Fast Chicago. Indiana. 

HORSE, Racing Books systems. Free 
tuluatraied Catalorue. Charlee Hall: Sepu= 


‘\tagic Wands. Ow Colorad 
Pasadena. Gait 

VANISHING, Guarier (ick aad outiog 
256, Tagie Co., Royal" Oak, Mich, 


FREE bargain caialowue for adult Book 
uyers) Kissin. Box 134" Madison Sq. Sta. 
New York Cry. 


SOPRTSRS fee ear ae 


00 allo, 338 Eoin Bt 
aa 

i Psychiatry, Hypuosis. Marriage, 
exd “Pres Catslonse “abbatt-Daanil Com: 


Reig, Rk Northwest Cots Screet. afar 
da. 


‘THRILLING Adult Books} 26e, Free 
itm Ordee $100 Visual lige. ar) 
‘oth Street. 


GyPROTisie napa” siege Natned 
Kaown to, very few, New subjects. hypno- 
ot neconds. ‘Results "Mone 


HOME Model Slot Machines and Goin 
ted Gaines. Write for catalog. Webb 
Sacra Dept PA 6 South Kedzie 


31.009 
‘ade meee abit 
sions. ox Ti32," Oineminat 


(COIN COLLECTING 


30 


ip THE Stamp World. ible Bs Bae 

Biuts“Keron Hone? 
BACK-Date Mi 
inepers_ Asal 


‘SPICY iamou 
geet Six, Soot a 
Fen seven! Bec Bob Bate 

ADULT Books. beets 
idtcratonst Lista free Roy. wateroury 

2S EVEALING cau 7 Plain 
gureiope! $2.00. Box hPa 


S1_ MAGIC TRICKS, PUZZLES, ETC 


bait 


oye 
gpigtoe Se Sssieaessbs Germantown, 


ranrantes 4000 Bargain, Gata 

oes Bown.) ‘Lee sits 
Ploean. Alnbata 

‘FREE bargain cata 
golrses. "Heiptal bot 
‘Wintintop.-Ciieano 40" 

ARK Extra, Money banding Magazine 
‘Subscriptions. Books. Oreeting Cards. Ex: 
Setlent "Caminfegons. CSaseel” Pabiishers. 
‘Wentfleld: New Jersey. 

ALL pocket Books. Catalog free Goi 
don's, 2613b Crenshaw. Lon Aneles 16. 


‘SNEEZING. Tiching Powders Eighteen 
(Other Tricks and Joker's Catalog 2se- Pac 
{ory 200UNTS. Philiadelp 


taitous psa Cats 20) fice Ney 
fattest Stic fy a yensy, Doulas Mace™ 
inne: Dept 2 Dallas "Texas 


REE! Foreign coin, banknove and Com 
collectors’ Tilusttated Catalog "to “ap- 
icra teuice applicants. Send 3 poste, 
fatham ‘Coin _o., Springheld- 
FARQE cqnte—Tpdian Heads, ca 
able. Pree “ints, | Hutch ter 
‘Street. Philadelphia 34 
afd MEXED, indlan Penta 


FREE Foreign Goin, Bill aid Catalog 
to! Approval applicants, Nassau Wobby 
Center” Freeport New York 


ne 
Vernon “Baker. PS-110 


gad clacton 
Et 


13 


STAMP COLLECTING 


gest. Diamond And yi 
> Magazine, 
French. 20 


be with ape 
"Dept. to, Littie 


DEALER'S Wholesale Catal 
3g, Frakseo, 5031 Queensbury, 


Sid PAOE catalog 000 noveiN 
a" Umsesavers. hebbles, fin-toake 
foe. Johnson Smith. A-74. Detroit 7 


WAR Battle Photos of You ai 


2s) arin 
cd 


Lee's ain1-8 McKinley, erkeley 


‘NEW illustrated cai 
316 East 61 Street, Rew 


ie Gaia | 


peEINE, Approvals, freshly mounted. Fast 


personal erica. elt me, What countries 
refer and Pil send "their" stamps 
Bihop Skinner, 430 Locurc, Long Beach 


hundred interesting stamps. Only 0e'to 


$pproval appleanta: Natlogal Bartp Sales 


Hera" Went sira sireet 
CUBA Roosevelt Stamp 
Switzerland erly Te te approval sevice abe 
lent. EiGiton Stag Catapany i= 
leton 47, New Hampanire 
WW! $10.00 Worth OF Fun Oaiy ioe 
what’ decare hunt! Big package 500 


‘rhs 
‘uistanding ‘ofter only Se. Imperial, Bot 
ee wees eel 


FREE Bargain List Quality Stamp Pack- 
Write Neptune Stamp Co. Neptune 5. 


UNITED States and Foreign stamps sent 


25 DIFPERENT Stamps ide. Tunis And 
Carpenter. Wakeman Ave.. Newark 4.1. J. 


AGENTS Wanted. sell stamps, no invest- 
ment. William Waugh. 2140 8. NW. Wash- 


Tneton 7. D6. 
FIFTY. Stai 


Garrow: 64-8 Montevista Ch 


oo aoororal- outstanding aualig” ow SUE 12 sets—12 countries—Tei- 
Shee Fred ucrbere FS fue Osk St | tO VALUE sce 12 ay “oes, 
Bimborst. Snly’ ase. Wirth" Norwichtown, 


BEST. G0 Buy: oe aitcrent a 
honoring ‘President Rowsevelt. neiudine 7 
complete iseues. Airmail, Short sets. Worth 
‘most $3.00 plug—without extra charge 
Zoe'editferent™ British “Colonies includ 


COORG fae Gs, seme! | Eales wera Sy 
AOS tet Serene | Sars 

EE Tas Pine brea | Recaro ren 
me eared 


Stoves Stamp. Soutoan 
‘hue. New York 10. N. 
[START your own stam 
for free ctzcular. Donald 
Buuding: Chicago 2. 
1000 Well mixed U_ 5. 
Gineinnatt 


business, Write 
yepare. Becurits 


Pee DrPrinany Tndie—3e Wilh a 
sk Beene ei pugchane. Me 
Stump Go. Hox 92:7. Bayonne. N- J 


ua Pree Preach. With 
Stamp ‘Company. 


yea ge wih apron 


a Post 
Siti Place: chhleago IT 
FREE Hitler Head, French Golonial- Air 
ull. Vatieun City Packet to approval ap= 
Beg a, Ye etm Gh Haro 
6 DIFFERENT San ‘Marine Roosevelt — 
age with ta-terte approvals, Garroll's, 4367- 
C8" Hoover. Lae dele 3S 


“MIXTURES price pet pound-—Asge 

Denisane sib: rrauee ai 6h: Ger= 
Hany, 00 Holland &140" Waly a8 35; 
Worle 0d, Esnencre Shop. 100-1 "West 


2nd, New York. oe 


tives: pth Century 
Bee where appro 


a ‘Greatest ree Oifer—Lan 


‘Tintern Geral $5.00 stamp. albu 
Sotering entire world, contains 36000 tus. 
ad 


Tree to 
‘becomine cuntosiers, 
‘Box 100° San Fran 


STRANGE Lands Alrmails. Liberia Mo- 
zamblgue Vepesia Glaiiadcraeco Bolle 
en ‘Se. with Abprovals. Reymas, 
TEX Wiliam Street. RYO 7 


EGYPT Ig, Diereny et, appre 
gpelicants "bohemia Seat “bet 
Bohemia. X. ¥: ‘ ‘ 
Saath yaaa, Want 
aprons canta. “Yellowstone Stamp 
Gon"P" 0 Box 266, Boreman. Montana. 
SGRITED STATES. Bargains Tor semi- 
agvanced. collectors. “Clark's. Houle 3 
Kansas City: Kanan Conse 
“030 DIFFERENT commemoratives a> 


Pa ae eer er reer ae 
er. £720 =. 


a0 
TOPS “Free” David 
Tow. New York 7 

23 BEAUTIFUL stanips from 28 French 
Golonies ‘and out ‘price liste Gre silver 
dime. Stampsales. Box 1640". Oakland 4. 
California 


dhe-Wall!(Itals)—-Port (Dominican 
ie) Field Marshal! (New Zealand) 
ira Mutiny “Island! Commemora- 
Brest rico!" Qaly 3 approvais Star 
Stamp Company. Dept. 1 ood. NY. 


‘FREE! Crystal-Mount Sample Harriaco, 
20k Transit Bldg. Boston. Mass 


‘UNITED STATES Commemorative Co 
lection Thirtyeseven aifferent. tine, 
Guding Columbians. Bieentenntals, 


ENUINE "Gore, Nude” set sata 
195 complete "3se. Royal 
Stamp Gon. Tamaqua 2. 

10 DIFFERENT U. 8 Over 40 Years Og 
fg. Foreign Soprovais, Scott, 23 
Micdle SE" etiogion Wh Mate = 
ROOSEVELT. Churchill. Stalin. Biter 


Honal” Parks. Pamous, Americans.” Price | vatiten Cip. siauape free. to apetoval 
cents Piamingo. Stampa. Bor S17, 
a fami Bexcn. Pierias 
jOOSEVELT  (Triangie-San Marino). | ~PaLKLaND ISLANDS Map 
bie. tMusolins Miers 62 othere=se. | ite anioer ac Sao appteeal A 
more | Cans. bcieton Stamp” Gompaiy. 8-14 


Matylandstamps. ArlingioneP, “Bal 
isa 


Woodside ‘Avenue. Elmhurst. [- 


ACTIVE Collectors ceceivg iayrgted 176 
‘Gataiorue id Forengn, 


“UNITED STATES Stamps on ten 


supra vont rice! Finest ‘quality? 
sonal service? ‘Thritiy Service, 
‘TT auver” silver Spring. ‘Maryland, 


"SNOGrHE Went! rah 9 
SORE MetiL eTaR 
ama ass hee 
Regus cary Pace ier 
SGU ON, are I 
PENNY "gore he a, Na 
ORE APA AARP! 
ORCTQRIAL Tecan 
Ai, ake aR 
eed 
SAR Ws oY 


Pat 


Porto 


‘3 MINT valves free, 
Davis. 93 South 10th 

30 DIFFERENT, fing ritnh, Colonies 
x OT, 


"gli goprovala, 


“80, wit a 
stamp Co. 
a, 


rretcapprovals. Logan. Stamps 
Newiots Station, ‘Brooklyn. N.Y. 


IMMEDIATE cash for 9 


accutpilations, “Brooks, "220 “Burkhart, 
Gieunnat 1; Onl 
ABSOLUTELY Free! 25 different 


aple Mint Chinese Dew issues With appro 
Barton Box 33h.” Elleabeth.  N. 
BRAZIL Diamond shaped set, 106. with 
spppeegi, Verge gins. O40 Bott Palr= 
ld. Chicago 4 
‘YOUR Money's Woriht Seychelon Di 
bottt Angola. Cn 


US. Ol 
unis 
‘exes. 


es set, Se to 
wuson, 4423. Maral 


a 


: Free Arthur 


~ FREE—IS Different P 
ovals included. Frontier Stamps, 1260 
Beean"Ave. Brooklyn 30. N_¥: 
ARMENIA—21 different Ze with 
provais. Jewelis “Stamps, Tamagu: 


ce a 


Ea 


"FREE World-wide stat 


wih rt 
spores 8. ielted. Peter 
‘ERES, Colortsl 89a Marino Airmail 3 
Bera Wereg” Stam Con Box" 68 


ant sts 
sade. N. 3. 


Value 3a. 
Approvals. Allen. 252 South “Thi 
Brighton, Colorado. oe 


NO, June Good stamps only, 
ponestiy' priced. fore! ovals “inter 
Continental Stamps: Englewood 4 Florida 


MARINO Roosevelt Commemora- 
ee, with approvals. Wills 
Dems. Ravenswood. 
FREETT nth Gootury 0 
givil War Revenues. Battles 


Commons 
total of 


for foreign approvals, Enc! 
Fibs Feast. Coundpoiitan’ Stamp 


‘STATES appro 
ggteruge fine. quality, attractive ps 
Seminole Stamps. Box 1138-3, "Coral 
Gables. “Piorida 


0 


HOBBIES, COLLECTIONS 
INVENTING can be ap interesting and 


prodtable hobby. Write for complete par= 
Heulare, “insutuie of American, Inventors, 
‘ont-iye “St. Ne Wa. Wash= 


{300 PAGE catalog. @,000, novelties 
go. timesavers. nobbies. tun 
Se; Johtaen‘Bnutha-1, Deirte 


‘KLONDIKE! For Hobby 
Novelty Jewelry Findings "swept itor 
fables or large manitactirers—parte for 
Bracelets ‘Earrings: ete, ine 


‘Lote, 83-00 

Bag brepaid Gulp" aidse. Dis? 

1" tein Si. New York 

"PERS — Kollektors ~ Hopbyiat 

what fe OE RG atiocal 
138 


UPANNING Gold—Profitable Hobby. Free 
sixteen pave booklet catalogue Old Pros: 
pester Duceh Plat 


UND Filme 


26 CAMERAS. PHOTO SUPPLIES 


SASH Sok aah for cameran, Tees. 
inoculars, mov Stil eadipment 
Send full’ description for prompt cash 
oiler. Over 36 years of dependability. Bast 
Gamers "Go. Dept’ SP. 119 W. Madison 
‘St. Chicago 2. 

PHOTOGRAPHY for pleasure of profit 
Learn at fiome, Practical basie ‘raining 
ue established schoo! Write for Bookiet 
Stighigan, Bepe 174i, chicago 5.” 


| OlL. coloring photographs can be a Tar 
Sans eae 


fational ‘Photo Coloring Schoal 
Tis Michigan. 1746. Chleago. 5 IL 
PHOTO Album. 10 heavy. 


CAMERAS oe — Movie Films — 
page. tata tiles Camera. 1822 


102 PHOTO FINISHING 


‘own 8-16mm movie 


me eer s ios 

EXCLUSIVE Home Movies, Select Alms, 
‘write for Free lit Howe Bi, 1814 bros: 
Sop: New York 10°N. 


Lge Bape Ahogs. Hes Tina 
4, Pree. Krall. Box 8087. Pitts> 
Penna. 

TYPEWRITER Repairing jusiructions. 
Se ‘Webers', Box 1008 


TARGA-PIC—We have only one offer 
ut its an outstanding ‘one! Your soll ce- 
filoped, and"s prints eiade, into briliant 
Earwa-Pie ‘pnetoe for, Soe. Reprints from 
Your negatives. de. each. Write for Pree 
Ralierk Larga-Pic."‘box 2-4. Brookline 


oRRE EE 9 Tools and 


Tint 3a paces 
ipplies showing hundreds of items for the 
feather’ rafter Aveompiete selection of 
eather stock. Yours Yor the ask 
Handicrt Supple. eh ‘s'Spr 


Dept. 6. 


‘Russo 
‘st 
"Angeles. Ci 


ry branch pate as ou wants 


FOREION, cumpaign sTbbos packet aay 

ustrated bad ineipngera ‘he 

sth Avenue N. ‘Canad 
‘UNG! 


‘SWAPPERS—Kollectors-— Hobbyist 
tonai’ Bulletin 5c. Box’ 128. oval Oak. 


se Manet Be ' prints 30¢. Over 
Mauers. Tri-Plex Photo 
"Francisco. Calif 


ech 8 exposure rolls doe 
Sue’ each "Bh. Reprints 3c, Pred‘A. Bast 


‘Bian, Bode. tows. 


roceasing 300 ft. 16mm 
28: Weston. 24 84.90" Westor 
7 double” sma Weston 12 
481.90, 

“Genera, Daven: 


Ansco, 20. exposure ‘3bmm “Color Pim. 3 


folie for. $4.30. 
Ran's. 3808-0 


“ART model Alma i¢mm rentals exeluc 

ye" adits let enclowe atamnp. Revere 
atl 

ie 

ine 


Bor ost Detroit 3. 
Seley. suite aie’ Sirois Holywood ave 
Hellywe 28, Gai as 


Mik 
ai Tit an Game 
0S HHS dat tnnbeapol ainnesat 


8 ANTIQUES, RELICS, 
INDIAN GOODS 


‘@ Printed Giant size 30e- 
Tos 


ROLLS Dev. 
Repeinta Je Fait Box 66. Sta Ht 
Abireles. Cait, 


PEREQNALZZED fo ote tis Card— 
00" thd Uneeative for 
List ‘ot stytes. Smt 

Photo ecudion. § Saint John st Plaine. Fay 


ANTIQUE, Guns. (00. Baggaina Cat 
Jone 28e. Gilbert Heb vitle HL 

TNDIAR Stgee. Rai Hiartinied Halk 
liste Ae. HE Moore—'"The Welle Scout 
‘Sitnesvulle_ Wiseonsin, 


| PERSONALIZED, Photo Christmas Greet- 
ing Garde made trom sour negativen fo 
{neiuding envelopes. Send negative and 5: 
for sample. Young Photo Service. 408-H. 
Albany 28. ¥. 


oclS™G, SOUND Editon Greqt rain Rob 
‘Famous Free 


ery List. Jubilee 
TSt'2en ave. New Vor 

‘SAVE! Movies. cameran_ projectors’ Cat= 
Honies gample tect Poorman, SchuyTeht 
CROR, Sale lenm SOF Brinta, Write for 
catalogue,” Eauea Hiieicats. om 
Sica "Sutbo. 10g Went 46 streets New ork 
ity 18. 


44 FINE ancient arrowheads $1.00, Siaue 
‘Tomahawe. $100, “List tree, Lear's” Box 


ye ore $20. 
julding. Bt. 


food, Fines at prices. 5. Lowe. 
Dep't. Ps 10! Holland Bldg. St. Louis. Mo. 

THREE beautiful agate One Dollar 
Rockhound. Box 685. Grand Junction, Colo. 


Boston 5. Bass. 
90 MOTION PICTURES, SOUND 
EQUIPMENT 


‘nti-halo outa: 
2 Dasigh ie oad 


‘NEW _Caesarlan Delivery—Latert_ Hoe: 
ailat Technique now available 400. Kode 
Ektomesi AW amin and’ {emm. Sher 
ood Pictures, Dept. KE Iset Broadway. 
fit ence a 

JOST released Misg “Amica of THT™ 


‘SELECTED 
10e Thoma, Prod 
Bi ron Angeles 41. Gallforaia 


“DISTRIBUTORS Wanted 
money. SOU nex. sensation 


33.50 
hsleale "orice “line” Standara “Pgares 
Corp. Universal City, Calify Dept, ‘B. 


MUSIC, MUSICAL 


is pict 
Send $1.00. Wolle's. 8@0 Sanford Avenue. 


Irvington 11. NY. 

‘SWISS Music “boxes repaired. Swiss 
musical. unite. for" hobbyists. $3.00 Oc 
Imuaie oxen bought any condition). ex 
fembiy'"@ Repair Company. S82A. Third 


YOUR Sougs, arranged. engraved, copy 


6 caltt eer 
RECORDSLike new! Ali pop 


isi. Philadelphia. Penta. 


PHONOGRAPH Records Cheah Gals 
Jofue, Paramount, “SH-31d East Mar 
ks Barre. Pea 


ie ‘SONG WRITERS 


POEMS Wanted to be set to music, Pree 
examination. Send. poems, MeNeil,” Mas 
fer, of Mute, $10-08.°8, Alexandra, Loe 


SONOWRITERS, Published 
ee ares eta 
Bae pene ade St 
es adeeaeae a de 


SONGWRITERS: $100 Cash Awarded 
Each Month For Best Song oF Soue Poem. 
Melodies "supplied Without Charge BY 
Htsiiywood Composers. Lead sheets and rece 
gra furnished Enema Bona Go.” Deve 


bo. Beverly Tiss. Cal 


"SONGWRITERS: Send Poems 
eatination ang Quistanding offer. Unites 
Mie, 116. Salem 


48. Woods Building. Chicago, 


'SONOWRITERS) | Honest 
pie Wet Otter. Bien Wesnalds 


Bulletins, totene Radio. €3 Dey St. 
York City 7-5. ¥ 


ls. Catwhiakers, 1 
qructons fobulder. Catalox ail 
sc ‘Laboratories. Eye-t- San Caflos. Call 


anes 
sh a baa BE 


GOVERNMENT ‘release famous Para- 

rae eae ea 
Beene dane emtiae | ma 
iret sat wey Bare 
pee ar Se ee 
Shy arama hae Sa, Gees 
Bhat tare sda iit 
HS cee ne PNY 
TALLCRAPTERS Rona 
SARRCMAEES ea i ai 
se ate 


FOWERFUL Crysial Radio— 
¢ittant stations oud and clear 
Sattertes or tuber All Teady to play. Sent 
80 “or goiy #5 85! Write Radio. Box 42 


Radio Tubes 29¢ 
yp Free Barun late Potter, 1ni¢ McGee. 


isan CY 6M. 


POEMS wanted for musical setting 
Poem for immediate consideration. 
Berviee“o38 Manhattan ide Bulwaukee 


“TELEVISION Simplified” 
‘Theory. Repair ‘Servicing 315 pages. Ilvr- 
trated. $6.00, Postpaid. Center Book Clu 
Ha Market Neware 2. New Jersey. 


by River 


* SONOWRTTERS) ether 


‘Outstanding. 
13TH. 


coffer. Hibbeler C1 “avers. Chicago. 
'SONGWRITERS.—Project your aones. Get 
the Tucte frat. Free boowlet:, attractive 


‘ifer. Bong Service. 331-9 West 40th N.Y 


et to. poem. Any subje 
BUG, est ee 


of Sonuwriters 
$126" oston 3. Mace 


“POEMS Wanted for new song 


oor 


Bend 


12 RADIOS, SUPPLIES & 


PMENT 


MAKE Simple, Tubeless, Batteryiess 
Distance-Getting Crystal Radios. Crystal 
find ‘illustrated instructions "25¢.pest ald. 
‘Allen. 421-8. Cunton. Mo 

1 Corps Featherwelght Bar 
Radio. Service men and. ex- 


phones $1.00. 
Derimenters send stamp for our flant radio 
Catalogue, Save dollars. United Radio Co. 


Newark 1. 8. J- 
HADIO. & Television Gat 


four’, “Radionie “Equipment. Co. Dept 
1810” 150 Nassau Street, New York 7. N.Y. 


24 BUSINESS OPPORTUNITIES 


$35 WEEKLY working two hours dally 
No canvassing, Nov Manuiacturing. Lex 
247i Cleveland 12, Obvo. 
nOFeRaTE profitable home Business see 
tng merchandise by mad Past sellers, 
Eeee'protits, Powell service, B13 Eucla, 


SRSCAST ‘cla taciriey inis bee Tate 
achievements Battery Laboraorie. Ba 


‘projects, ‘Bocklet, details 
gp, ational Posteries, Grand 


fa have an, oes, Learn 
usiness by new owe 

‘eurt p to 85,000-815 000 
pipetun’ Fenny “Creat 
"Roanoke 7. Virginia, 


“TP you'd lke pour own, high income but 
‘easly’ fearned office businiess. write for {ree 
Gale Coda, Cote Associates” Brractoe 


epent orders come 
“Kamnisbea, Get free 


START age, Boag“ 

fiat aaah 

Se ate a 
Sree cena 


i 
atahte Overt nies 
Box 68h. st. outs 


eae ne ae 
Renita 
it 


(_EIQUID. Rubber for making exible 

molds, Sample boitie 38¢. Plaster hardener, 

Sede sleraate Shanes hab 
6th street. Jacksonville. Pla 


BABY shoes Bronzing supplies. lowest 
ocean cence snrmntes copie, re 
Rees hardening tofttons, ‘ox 2068, 


i 
ine. 100-page  lluscrated. Success-Catalog 
Efe iteNeten Company. Dent 0 


‘Newest Idea in finishes, Flok-Kralt Gy 
hetie Plush sprayed on’ all shapes, sur 
faces, Beautttul soft texture covers mended 
Fadion, Turmitare neyriney: amps, Proft~ 
ie entert jupplies. eguipraent 
Free instruction. Coast {ndustrien" 1900 W. 
Manenester. Los ngeies 
DISTRIBUTORS. all tervilorles new 
‘siinplined Bookkeeping, System. includes 
preparation income. and, Estimated ‘Tax 
Feturns.. $16 29" profit ‘each sale” Repeats: 
Leads" rirmished.” Perinanent , National 
Accounting Service, Dept. Fei0, Lynbrook, 


Astounding plana “describing ‘Tethod et 
fee MSimtan “Bervice, "Lock Box 1 
Ssbne'e" Alabama 

MAKE exible molday Few cents each! 


‘FLORIDA—Land of Opportunit 
wnesiinate information covering 
Farming. Cltrss Growing 


x 
Upto 
Eis 


Sao Monte Vending Machiiies 
protie “enat” bund permanent ‘predtable 
‘ree, Basket 


"MEXICAN andl 
sale lst ffee. retail 106. 
‘Topeka. Kansas. 


‘novelties Whole 


MAKE strange plastics—le pound. 
Makes durable “attractive “goots, "walls, 
Bile’ with easte—eave Sui Tab 


Mate" team inventinent. "No "erate 
‘Dulla’ a fast ‘erowine Uupineey Mail $2.00 


for complete plans. . Vall, LaGrange 


2 onaiana 

FOR Sale, account sickness Will sol 25 
mixed. nut. vending ‘machines Yor $437 30 
Used ese. Ulan thirty-days." Cost. $690.00. 
MOSH" Wolf Box. 641. Salina. Kansas 

GENUINE Natural Latex for rubber 
olga: Only tho coate necessary ‘Tor a 


heavy” mold. "Make "ioney reproducing 
hundreds of objects. Write: Major Ghemi= 
eal"Go 11 Human "St. Cambridge 39. 


Mass. 
412050 WRRELY, guaranteed Mail 6} 
gotast St 


Weve York'3 
Se 
business Sxpansion. ‘Details iree 


ing'So, "VErmufons "Oho. 


Bluntic Works 712 Kimball” Dabvilie 2°. 


HANDYMEN_Get into America’s most 
ynerowded mechanical “Reid. Up. to. $30 
Saige" Write "Staftord. “700-B  Rawlings, 


| OPERATE mail order business, Splenaid 
opportunity. for, details write: Mekinsie, 
‘SSto ‘Southern ‘St. Detroit 10. Auch. 


DEALERS Wanted. Gavitt's Herb Tab- 
lets, Arty. years. Laxative. $100, Gavitts, 
‘Topeka. Kansas. 


$45 FROM Square Foot Piraood: Jigsaw 
‘Woodart. Bridgewater 


pBECOME A Finance Man Particulars 
George Lento. Lincoln “&. "Nebr 
vOrERATE ‘Frgiatlg mail order 
nese. Write, Waiter Service, 4150-B East 
Tiath. Cleveland's. Onis. 
ART Profitable Mall Order Besiness 
on 8 Write Duncan. Ortega Station 
Seeasouville Ponda: 


EE 
ale Uiguld Sample ae Likerayre and 
jooley, 11-8 Donald. 


MAKE Rubber Stampi—hetalize Baby 
aqeceBuver Sirrors “Raise Eartimatz 


Free. 
Pesta itnots 


EARN $90,000 yearly in_ your 
Write Leach. ‘Box’ "5" Lewiston, 1uaho, 
BABY Shoes preserved. Formulas. in~ 
nitions "at go” Novelty Broating. Box 
ide Pare 30, Masse 


five you dollars! Ony 10¢. postpaid. 
Greer” ecens 30 West ae sh 
hleago 2TH 


HELL, Books By Mall. 
Lferature.” Cline-Porter. Box 
Bifsburgh 12. Pens 

HOW and Where, to oStay apial 
ticulars free, Star Service. Wapakoneta. O. 


fr 


‘OUTSTANDING Opportunities” M 
ine St-Fear, Sampieaie, Box 2501 


‘Repairing Car Batter~ 
fiasy toot. Write, Battery= 
tan, Grand Junetion 2, Colorado, 
WOULD you pay 3 

‘color-iluatzat 


T ‘ho lock 

tng Is Boome Gur easy tolenen Rome ay 
couye with pictures and. tilaste 
Teaches Sou" how tov cepaie, all Kinds of 
ck tatoemation tes” Houston "Clock 
‘Shop, P.O. Box i 
“TYPEWRITER es urgently 
needed, Harn $40 to $50 weekly spare time 
‘Our eaiy to lenrn home study courve teaches 
Row ‘to repair troewriters. Weite tor tree 
{plormation Hountan  Eybewrites Bepa 
Beet ‘Box 5181, Hous 
eMANTED:-Retized Gadgeteer, 


Texas 


CREMNANTS. Amazing Values. Good 
prot Wine 8 gM Texiues, 3 = Bate 


© DO it with Sea Shells. Attractive Jewelry. 
Novelties | Big Profits. ustructions. Sup: 
piles Weta, 4edo-a0th Avenue, Oakland 3 


EHOW G aaks protien Mal Onder 
250. Mau- Order Monitor. 356 SouLn Broad: 


‘spare tise bual- 
news Plans, iree Hod Seles, Oaklandon 
Eedjane 

“OPERATE Profiabis Mall Order Dusi- 
peas wiih S5- For details write’ George 
‘Rimold. Somerset Onto 

MOLD easlly sid articles from Plante 
pines Comottigg. Free ierature de- 
river” mwetnoge copertuniis 
Digest. 2A Mlcnigan, Kansas Ci 

WANT. to endoy_ ood ings a lie? 
‘Them Matt somethihe on sour own ‘asd 

‘pevinners 


START Profitable Mailorder Bi 
pees aagte 2 Secon ‘Newtoundiand 


APTITUDE tosis, any occa 
wile Tor tre tent form De¥ote Schoal 
Tew 35° Vicent 


UP to $1800 yearly sellgg by, mail ia 
“Roath Betas Eee Tien ot 
Eom a i more 18: 3 


Sewins ‘Wont Gata msall porter 


Ciearette boxes. Lloyd Kelley Hanover Mass 


SEU, yaa eget 
gr eR Ne mR Sea 


tick. Box" 38, 


gs 
SG Mie Eerie 
Eu seat” Sede: eta 


STANT petite ore 

Seana Retire ri 

wah 7 

wEQE™ Bis Sgn. Amst 

oR BS EHSL Ag 
‘grin sae bons 

ee ee 

Pia feet iri 

Senaersntticn seas hee 

ieee ae aa 

fee Baie 


brings copy 
Gonsuieanta. ‘Box "S 
_ MALL 


nes, Exceptional 


eae sit gird 


Corder business cule 
yours. Detalla Pree. Const ta ox 
3-B. Station H. Buffalo 14. Beer is 


‘ORPAINTED Plaques. figurines Eaner= 
son 142 Bay 14 St. Brooklyn 1d. ¥ 
MAKE bis money building ship Ta bott 
seepage 5p ne? DUUAInE ship fn bolt 
38 MONEY MAKING 
OPPORTUNITIES 


WEEKLY Working to hours daily 
xo tanvassing. of wantiaciuring, 13eke 


Box hati cleveland 1a 


PSEWING. Machine Repairmen make bie 
iifetime. Start neighbarhood shop. 
Complete wtepair™ manual covering all 
fakes. $1.98 postpaid. ‘Money Back Guar~ 
fautee. Sewmachine Serviceman. Hamilton 

10-8. Ohio, 
DETECTIVES Barn Bi Money. Exgeri- 
Particulars free) Was= 


INCREASE. sour socome with pew jn. 
proved. Supe “Course: “For” Pree 

ali write todas.” Thor Books, ‘CS-10 
Box 1210. Chicago. 


gity votes 61.90 Poupatd, fea tmaines, 
Seual Sree, novelty ‘co. Dept. 8, 


Eine: 


Gg UNIQUE Tie Rack neatly holds minimum 
55 ties. Wonderful Christmas Presentex- 


ai | Silent money maker. Retails af $2.00, 10° 
note for ree | Goductory steoaie. sample ofler to. you 
tholesale caiaiogig, Testuctoes | or eens, = 
Florida Subp! a ‘Bradenton, Florian. | Calon 3 = Es 

| METALLIZE babs shoes. Purther infor- 


mation ‘free, Metal Cratts, 8301 Suwanee, 
‘Tampa 4 Fla. 


$22.50 INJECTOR Press. Molding eran 
ies Internal Carving His, Acrylic sheet 
twelve ‘colors, “Technicraft, “1196 
Commonwealth: Boston 14. Mass, 
METALLIZE plastics tor profit Pree 
a= Soseb 8. Sushner Metal Pine 

ene Ganeiian, siroudeurs. fas 

‘Clear colors Gant 


33_CHEMICALS AND APPARATUS: 
THE House of Winn, home of supplies 


1001, Seniors-Sell classmates Amer 
ie ‘beautiful Graduation Name 


seis a 
Bin Printeralt 1438 
Senna 

~TEARN Metalizing Baby Shoes Instruc- 
uae MOuig sat 00: Pontpaid” Bhvenreieh 
0 Belmont Ave N.Y, 


‘York 
FRCHANDISERS —Wholesaie — Source 
—Direciory $1.00. fteimer J-iti® Chest= 
faut. 'Susinaw. Saleen. 
"EARN Money Evenings. eopyin 
tN ime cartoons or 
Ruservice. Arayie (2). Wisconsin 


0, ar. nventibe 
EARN Up. To 5 $2,000 a s, inventing 


and 
jversisers 


erfume, Make Money, Pree book 
oi ARE Pectas, MOSS MeO Mun hues 
tine, Pioridn 


wt 
atid leet ace 


sa i ae ence 
a a 


INCOME, Tax Experis earn food mone 

send! fa oe wtrucions talline how, fo 

Start this fascinating business. Townsen 

Sop Commerce Bide. Rochester 4..N.Y 

21 POPCORN, Candy 

tag! ATK roney.makers 
3 “Concessions Supply, Co 

Bi hos 133 Sta, "B" "Toledo. Ohio. 


(ERE'S Bie Money tn Junk.” end re 
ina rl halen." Srata 


St Louis. Mo 


a 
Euahner 


Winn. 
Bed Bt New York 


ia we 


'SPECTROSCOPE = “chemical 
seats" Eating Bax 431, 
bell 2. California. 


SELL Watches and Jewelry, ilustrated 
sea eg he Seni ‘Ba Stone Bt 


38 FORMULAS, PLANS, ETC, 


197 MONEY-making plans, also formulas 
for’ salable” products. Descriptive booklet 
fee. Bilte Co. 320-A Grand 

10.000, FORMULAS and Trade secrets. 
ree Rlterature Stans, Seb ilngston 


Ave. Brookiya 3. N.Y. 
PHOTO Kit Prints 
paper. ete. $1.49 Forma 

12-A. 
{ion Brooklyn 8. 
"NEED Chemlsis? Products dup 


erinlaa“Abaireea? Conauiting 
Company. Swarthmore. Pennayi 


Photo on cloth. 


ieatea? 
entine 


Fans Resp Rich Re 
ie henes Ge aa Ge 
Heike Bee EAL Se 


ECTRIC Clocks are everywhere you 
Pint TIC ie afin site furore 

ire Berean. "Our weary, to. feat 
course with pletures and, drawings teack 
SeatMt Ws cepa these clocks, Electronic 
Supply Go. fox 2890-8. Houston 1. Texas 


E'eltort, Busineering Building Chicago 6 
106 PEASTICS 


focy operatin woul order busi 
coh Gpiendia: Opportunity” Details. write 
Butler’ Penna 


PLASTIC—Sheets. Rods. Tubes ote 
Last "Plastic ‘Supply Co 2518 St 
‘Avenue. St.Louis 6. Mo. 


Free 
Youle 


OT 
(Quetelet apparatt,“Goncainnover 
S000" items “with iftustrations, 212. p 
See meet Sens Sah 
1252. No. Pauling Bt, Clea 


erUMINOUs, Paints rae a aa 
ical Go.. 136 
Elbert Bt 


a ee 
Sennen ahah e 


fltery Benutitul Pree Same. Atha 
Ww" Toth, Chicago 20, 


{ERER, Catalog: Ghent. Phyaicn 
‘eater Laboratories, 190" Hacrcon” vans 


CHEMICALS ‘and apparatus for indus 
trlal, analytical, and" private laboratories, 


‘CHEMICALS, ounce quantities, 

tus, catalog. se, Pleischer’s Laboratories, 
Everett 49, Maas 

“Planning Your Labor 

a ey Shemale. 348k 

ath “avensi, City «!_vian, 

FREE Mootle’ —"HHow. to Butld and Rau 

3 Chemical Uaboratory"* Banco “Box Ui, 


Be Lou 

S SOMETRING _Yewi_Soaent heme 
sepa ioe for catalog and free copy of 
“Sow our Chemicals series, Met & 5, 
se i 


ME Tabrstory 
Tut Toe. for Ceataloy.” Gelcenem 
ee “44, 4208 Holland’ Drive. Dee 
foinen. Town 


on HELP WANTED 


EARN Up To $80 Month ait or full 
uine Kiepie Books, for smal: rns sim 
tied Syatem Write Tax-Saver System, 
Bept ic: Pu: Worth, Texas 


"WOULD You pay 3%—frst 4350 made? 
celug-itaurnted” boo "09 Od Scene 
faEaverpelee” “ree, ‘Expect. something 
oda! Pacihes¥ Oveaniside California. 
TEENDID profits home manutueturing 
uezeprotectars, doe tage Social Security 
DRORiision t tabrance 8. Georsia 


225 Wilean - Coleago 40. 


PLASTICSPlexigias Lacite, Bakelite 
‘Tenite in sheets. Toas. tubes dyes. cx 
ents. composnds, Send 10e for big 64 
pate illustrated catalog” listing hundreds 
iter craft materials. supplies. tools. acces 
Series, Carmen-Bromsoa. Dept 
Mount vero. NY 

(CS —Sheeis 


oe ee 
Sort olrnond “Ga. 


eb a TS aE 
eae white Stee Hae 
Ei 
Se Maca, Tae 
gree areas 2S 
y aout ta red ea 
Ea aie 


iy kaguna Bt San 


uct 


MARE big 
woh 
Wi Belmont ave., Chicago 13. 


free, Fabroe, Box 186 Station F-3. 
Blasio ia 8 
Fascinating Detailed Plexigias 


‘31. On 


Prolects foal Plasticplans. 
3ez, Cineionats f, Onto. 


"Tul ne 
‘Compounds. Pree ees. ‘Graft Plastics, 
‘Somerville, New Jersey. 


5 ‘AGENTS WANTED 


~ SELL Personalized soap. Name on every 
cake ideal tor ait Get tam Stee 
iba Soa. de rennet 


‘G00D, ‘Bisiness silveringie= 
rorts plating autoparts, Felectors, Dleyces, 
Pinker ahop Feautrea eae 
Fice' Booklet” Gunmetal Go. ave. G. 
esti, ttn 


Gitustrated cone gent 
Msgsttoe,e20'N. Michigans Dept 8. Chie 
cage 1h Hi 


“SIG bargains for big profita, Over 100 


Opportunity 


sensational values, fused sults $2.00, 


LICK After-war layotts; Start own busl- 
‘otice Booklet. describing 


‘“Goliection of 127 Tested Plans” free, Elite 
0o., 980 Grand St. New York. 


GREETING Card Agents: “Line Up 
silt "ines tof Bigeer beter and quicker 
‘om, Postcard 


a Phubing 68, 


World War HL 


JUST Out Histo 
Hue elu prise, “Authentic 
fe Ga "aie prodts. 
Bit ‘pany, 1own Pails, owe 


TIADIG Cletner tad luntty seed era 
otige than s fiverackar. Big Profs. Sam- 
Bie free. Uko, 01 Irving Park. Chilean. 

ADVERTISING Book Ma 
ont Poltcal Cumipaigne wel 
‘Marches, Cuty for ail businesses and. 
fal parties™Pree powerhouse selling kit— 
{ow "prices-—protection guaranteed. on fe 
pent ‘orders 'Cash Comimissions. Superior 


Biaten "Co. "7830 Greenwood, 
0. 
SHRISTMAS Cards, Big Money. 


ers ealore on tr iriends. (35 = 
folders with nate, $1 


Profits selling friends famous Wear 


‘Wright’ nylon ‘hosiery. lingerie. blouses. 


machines 
rweite for 


any esta 
Tskeds tush All Jear fob, Exclusive ‘terri: 
ory Dewlars earning e 19 815.000, Write 
ed Comet Bide. Liltleton. colorado, 

yi 


¥ 709 Arch Street. Devt. | Perience needed. Liberal 
== Dron plus bis cash bonus, Your-name and 
‘DOUBLE Duty Shopping Bar Zips open. | address brings 
Instantly changes ftom small large sice. | maxing sales. outtt 
Lightning’ seller” Samples seat ou trial, | start earn 
Kfstee 114 Akron. Ohio. ‘Dept. 108. 


‘YOU make $26 tor selling 
oxen 80 "beautiful assorted 


Free 
‘xLsHoxbury. Boston 


Line including Pood Prod 


and bereain 
Yeats. Cow pricess send card for big outst 
offer: with ‘git Ho-Ho-co.. 2128 Dodier. 
St Louis 7. Wo. 


SCHOOL Seniors Earn 40% commission 
selling classmates America’s most beautiful 
Graduation Name Cazds. Largest selection 
Gutsells all others. Send for. free sample 
Rit "Printeraft, 145 E. Bim St. Scranton 


[AMAZING New Glow im the Dark Home 


“Pictures 
resents 

funity. Bree 
'Pourth Ave= 


WINDOW Sign Letters; Real Artist sign 
work, modern. different, ‘easily applied 
Hepler free.” Artie. 74" Edmund” Pt 


‘SELL, Tae 
feat Gemangeterrne prota, Oa Barcet 
Supply. or 327 Cambrhage. Mass 
‘SELL Mexican Peean pralines. Samples 

oie Seen feces comes 
fe money making 

unite Sel beatles personalised 
gee oi 25 50 Tor $1. Costs nothing 
pity, Samples ee. Vleety Steal Mt 


eae | 


fate 


_SeAST paling Onrdog ue Aecsoeme aot 
pie, digas rite “teate ‘Pastca” G6 


Gangies, “Nuts, Ou, 
tte. Caiterine 


“HARD-hittin 
shoe " Permanta 
Boate Bttig: 37 


a 
‘Commission. 
iravel Breet, Meriden, 


5 
sed Letter Metal Company, 
Bet. bot '¥or ‘Bigg. Pita 3" fee 


oval 
Eocust. Dept. T4l-at, 8k 


EASY -Noney_Tor Teall eee 
senting | Manufacturer | of well-known, 


uipment Company a West Washington 
Boulevard: Chicco 6. fiisous 


tory offer two Debuxe ties. Catalog com~ 
Bete line Free, Philip's Neckwear,20 West 
End St Dept. P-is. New York 10 


TARE, Soo At Bee Lee TS WH 
ly. Bully Covington. Ky. 


1000 slogans rat religious. 
Be A coet ce aclls Ser" axe money. 
Sample) free ‘any. 8 West Broadwa, 


Dept. 328. New York Gity 


eeareg ig pees Th 
oon eee aie ee 


GBepe') Sis Base an Se 
SELL an item that repea 


‘AGENTS Wanted for our Slot Machines 


TO sell monuments. old 
u.'S Marble a Granite Co. A-30, Oneco, 
Florian. 

MAKE big Mone) 
oh splendid tine 
heeded! 


1 ood Comrniseio 
details i800 Jon's Variety House, 
{6o: York 16. Pena. 


‘Box 


THSsL. Passaic. Ne. 

PLASTONB—Amacing new polishes fot 
floors furniture, auton Beautifully pack= 
faea. Low priced. “Whirlwind seller to 
Stores, fas statious, homes. fast Tepeater, 
Big. profits, “Uneonditional ‘money back 
fuarantee Write for free samples offer 
Sow! Plastone Company. 2014 PS, Wa- 
Dansia Ave. Chleago 41, Tl. 


AGENTS. Sell Gnesi Food Produc 
Thomes.. Sucsessrul 


Phovies open to Distributors, Mouler Hub 
Sard Products Co. 4139 Grand. Dept. PS 
Chicago. 


Heighis, NY. 


FAST selling Christmas items—Plastis 
ete (oamen Sadar. Seng $189 for $3.0 
Value, Copne Distributors, Bloomfeld, N. J. 


69 HIGHGRADE SALESMEN 


10 __ AUTHORS SERVICE 


POCKET Pal, the All Purpose Gut 
‘Tool, Wagon Jobers Salesinen, 


‘SAVE $20.00 to $50.00 on your coal.” 
Demonstrate, “eee” compounds” Weise for 
sours. Coaleid. Waterloo 5. 


a UCATIONAL 
AND INSTRUCTION 
HAVE your own office: Many earn up to 
4$5,000-813,000 “"AnSually, Learn credit~ 
Collection agency business mt 
Seutee Eaperine’unnecearary. Wie fot 
Noob 
200 


se “alter 


ae 
the : CIC 400 al sages. 
ae ee 

SET craiiee Uk or Woe 
SER Cane mateo BeBe | So canegy RANTING 
ing School, 1078, Troy. Ohio. DR. Sie adie 


T WANT New Writers to cash hundreds 
of checks for” $1 to. $100, omfered each 
Gon the casiet ray to write Tor Pay 


109 PRINTING, MULTIGRAPH- 
ING, ETC, 


ENVELOPES $2.36. Mango, 5538 
south ous. Newark 3. Nea. 


‘Decessary. 
for Pree cetale Ne obucation Saunders 
nS Indepencence Bide. 


‘QUALITY Printing: Business, personal 
stationery. State requirements.” Samples 
Mero Products, 99 Morrison, Punxsutawney. 
Penna 


BUY Your printing at wholesale! Sell 
‘others, Details free. “Adams-PS, 30 West 
‘Washington, Chicago 2 


PRINTING Reasonable. Mail copy. Free 
Estimates. Berliner. 3581-3. Milwaukee, 
Chicago 44 


‘TO Whom it May Concern: We will rep- 
Fevent you ih. all principal cities of the 
‘World. Representatives wanted. Wil send 
Jou assignments Immediate. James W. 
Faniey. Citizens Buliding. Cleveland 16. 0. 


paNORK for Uncle sam) 41756-6003, 
We now {or Jour state's ext examni= 
hatlon’ Veterans get pretecence. 30-page 
book cin Civil Service Pree. Write Pranklts 
Thstitute: Dept. N23. Rochester. N.Y. 


GGHOW, Ty Make bone With Ginnie 


sar seed rg, i 
ELS Bey Serie oft 


‘SEND 10c Now. for our 36 page price 
st—Refundea fist order. MoCall ‘Press 
(PSM). 1326 South 27th, Omaka's. Nebr, 

135 LETTERHEADS, $1.00, Envelope, 


Business Caras same Rate Bint 
son, New York. eae 


POSTCARD brings ous samples, prices, 
Segre eae 


10 BUSINESS, cards brinled pe 


32150) Reliable Print ‘Shop. 90 cre 
Seat Louiseiie, Ky. 


eran 2s ad overt ahgiratea 
EETSRED or Strader oriuand , Grevess 


BECOME a Doctor of Paychology or 
retaphysies, “reach secret of contentment 
Aappiness "Wis segree ot) Pa. of sD, 
Solve mental worries, Free Book, College of 
Universal Truth. $133-K N. Clark. Chit 


‘ADVERTISING folders, Catalogs —de 
signed and written by: Industrial 

Ig executive as. years experience.” Send 
Séloo'for analysis aad report om your pres 
ent product Herature Satisfaction guar 
lanteed gr money felunded. L. 8. Van Den 
Buren. Box'201” Newark i. J. 


TALENT Test Pree American School 
Ce 


AG 
1 Taine’ of That" "Oaaranteed, Bollat 
bot Revels the Mainspeine. Pace Det 


LEARN Mental Multiplication-—course 
0c. Lerner, Won 28, ‘Bronx 07, N. ¥ 


USED Correspondence, Courses and Edi 


SIGN painting taught at home by an 
Megatgr Bem Rents. tox is. Greet= 


STENCIL beautiful showeards without 
practice. Rvtksign Steneiis, 30 Weat Wastt- 
igton “Chicago 3. Dept. T. 


elit and fail imormatian on eauest. 
ae ‘School of Piano Tuning. Box 632 
Harrisbiee. Pa 


‘Sluay course, drueless therapy 
ROE Se, Pane Peet ae: 
Ss, Tama: tow 


CLINICAL Laboratory Technicians “in 
sereat demand. We unin you in your spare 
time, in sour ows home, ou can practice 
While studying" Write for free catalogue. 
Imperial, Veehinteat Institutes Box 975-3, 
‘Austin, Texas, 


DURABLE. cut-out Ie 
senipt—reglar-Smodern, "Sign Puppies, 
Witte pefore You buy. Sten Specialty Com: 
any. Cairo 


SL CMALK TALK STONTS 


les, Laugh Producing Pro- 
Shoo, itatrated catalog 106. Car 
Oshuosh, Wiscouain, 


patterns— 


gram. 
fooaiseBnlda. 


58 


OFFICE SUPPLIES 
EQUIPMENT 


MACHINIST'S Pamphlets. Mill Bevel 
‘Cut Accurate Threads 38e. List 
Stee ‘bike Tele We iat Van 
“EARN 60 (0 200 dollaty weekly. Become 
a “Dental. Laboratory Feehnietn. Easy 
‘Pree details Dental Art ine 

Market Bt. San Francisco 2 


Rome: at 
stitute, I 
Galt 


ght incur atirpet soy Beane 
Sake Men bat As 


lenses. Supervised nome, study” permits 
fast as your abi 


HAND. 
nO, ‘s_ Uni 


30 


car end eo Write esearch 
ein Se debates 


7 VANGUAGE OUTFITS 


"a GRGAGES by uorgeaeee a 
oo RGU coarse 
HEASPR richer or: 
Rane Gr adhe Rt Sea 


for tree. Book. 
RCA Blag., New York, Cf 7-0830, 


iekiy sell aosit Fee 
fe Bartow. Fla. 


‘CONTESTS 


EVERY User of The Mails peas an 
Envelope Sealer, We manitacture s prac: 
‘Heal all’ metal Sealer” Capacity forty. ber 
iminute. ‘Sells ca demonstration #230 
Proven money “maker” Kendall Sealer 
Company 6 bast Jadrey_New Hampshire 


is _ RUBBER STAMPS 


3 LINES 40s, Pads 2ée. Signatures 62:40 
Print-itight. Wi 


110 PRINTING OUTFITS, SUPPLIES 


PRINTOMATIC™ Selfteeding Post Card 
Stencl Printing Duplicators 49.80 Up 
Ofte Size Duplicators, Speedoprints, Hil- 
Son. ekcehograph 935.00 Up.» Literature 
Bree. Pittsburen ‘Typewriter, Supply, 335 
WE Fourth Ave.. Pittsburgh 22, Pa. 


PRINTING prestes. trpe. supplies, Send 
Seppir Book “desale ‘and press samples 
Katey. ‘Ine Scriden Connecticn 
ERESSES. Type Supplies Specimens 3: 
Laarsa ass 


2 Walden. Cambriage 
PRINTING Press 779g, Supe), Laie 
3c. Turnbaugh Service Lossvl 


‘le TYPE catalorue. sie Ife. National 
‘Type. 6808 Harpers Detrolt 


oe TENT ATTORNEYS 


INVENTORS: Without obligation, writ 
ae aroma a ane gene ere 


Yenter “abou io wecure a Pa 
indo Hears. Roeeteg Havent A: 


forneyy, 340-A° Columbian. 
tent Be. 


f eveation" Labiner, Wor 
“New York 2. were 


INVENTOR'S Guide tree on request. 
Prank Lecermann. Revistered Patent At 
{orney, ie Nossal St New York 4. N. 


PATENT and Trade-Mark Practice be- 
fore 'U. 8. Patent Omice.  Valtdity” and 
Tatrimgement’ Unvestigutions and “Opin= 
fons. ‘Booklet and form “Evidence of Con. 
ception” forwarded upon request, Laricas 
if, Alinine & Rommel, Regarered Patent 
Aiigenege Suite {lay woot 
fishington 


“TVDHGAR fasts bos OTe 
iutention. The United States 
‘Sdvises the inventor to. 


‘ot 
eaistered pnieut attorneys ready’ co verve 
Seirin the Ranaling of your patent muiters 
Special booklet “Patent Guide Tor the in: 
fentor™"gontaining detailed. information 
Sonicerning patent procedure with “Record 
otisventio farm! i be forwarded uae 

itt st.” Clagence A, 


DRVERTORE For coaegl Igoe: 
on’? orm, contact Carl Miller, Regis 
fered Patent ‘Attorney: Woomworth Bulla. 
‘nes New York. 


INVENTORS Patent Laws encourage 
the development of inventions, ‘the Ieules 
of Practice of the U.S. Patent Olfice d= 

ike with 


ent rewiserea attorney of terstefed axe 
notes value. of patents, depends large 
Toon tne “skint, preparation ‘of the specie 

ons and. ciaima, Write for further 
batticulars vas to patent: protection aid 
Drocedure and “Inventian Hlecord form at 


Tash Vietor Building ‘Washington 1. D.C. 


INVENTORS—Send today for “Detailed 
patent Information’ ouining preliminaey 
Steps to be taken toward Patent Protection, 


iso convenient “Evidence of, invention 
fore “Vitae J Eran & Gy 240s Meri 
Buliding Washington é. 


INVENTORS! Learn how to protect your 
intention. The United States Parent Omee 
advises the inventor unless familiar with 
Sten Matters. to engage a competent, Yee 
imered patent attornes of agent to vepre 
Sent hin We maintain a staif of renistered 


INEXPENSIVE home-made 
press Delails free, Novehy Shop. 
File: Louiwiana 

PRINTERS Are Made! Details 36 stam 
primes foe Metropolitan, Male Vilage, 


z 
ae pea 


38 FOR INVENTORS 


“SINVENTOR'S Guide™ free on request 
Frame Ledermann, Registered Patent Al~ 
tomey, 154 Nassau Sts New York 7, N.Y. 


“INVENTORS Patent Laws encourage 


thevdereiopment of inventions, The Males 
vo ‘Patent Office a= 


z Practice of the U.S. 


Feviacered afiorney_ or fewstered agent. ae 


UR TE eesti reales 
He aa ete pa 
Hai ane ca rea Br 
Sake fe mi aes a 
Soe hadi ren ‘tmas 
Sa Meola, Ae bre 


{ia-G Vietor Building. Woshineton 1 


Nentors, Dept. 30-4. 


od 
iebalee Sa 2 ee Tate 
Sees el as Bie 
ates "ia 


“Jacobson. 
“faaeie Diet Nationa pull 


yore 6 Y. 


PATENTED. unpatented inventions 
piniea. Weave tremencous ists of man 
Gacturere “who may royalties 
Bescraptive Devklet ‘cee’ National Taven 
Hom Service, 1008-B Mitchell Street. Oak= 
lana 1 Cale 


STEAM engines_botlers—castings. Cata 
tog 22 "Anton Bohabey. 2261 Price, Hane 
‘Say New Jersey. 


BALSA samples and price lst. 106, Leon- 
aré."Box $21. Shelton. Washington. 


"WANTED Practical Inventions of All 
Kinds Write John D_& Son. aus Howard 
‘Are pow Bais. Bet. PS-16. Bridseport > 


INVENTORS. Write for our sales Plan 
gamaits servic Yar inventor. Wisoneer- 
fir tae. Security Bide West Send. Wis, 


Jour invention 
ig tint prgtectes Dy patent write for Double 
Service Plan of legal. patent application 

specifications. drawings. an 


‘Charis ‘Broker 
Eniablished 1915, 11 West 42nd Street. NY. 


soon ages want meme 
Write for eirewia 's“Hul 7 


ai ‘29 Bach 
Grevetand, Onto 


3se\ brings sat 
Geummars.” Westhilt 


Ontario, 


BRASS Gears and model sappiley for 
BE epee Sena footer Caley. Bites 
Model Works. Tinley’ Park. “Ti 


837A MOLDS AND MOLDING 


ARES 
FRAG ern eee Baes 

PSE al BOS 
ed a ea 


fravlons si'00" Suees, "1828 Blue Talat 
‘Sve Chicago 8.1m - 


GMETALS_sold for the email workghor, 
‘Steel, “Brass, Aluminum, ete. ‘or bat, 
Shapes and'theets Write ior fre price tat: 
Sunken wan" Cuifercta “aves, 
Bitabureh a" Penna, 

HOME CRAFRSMEN 


oo PATENTS 


INVENTORS: Test the commercial valve 
of your patented or unpatented. inven: 
{ont quien ata snexpenaiyelr. Write for 
{ree informacion tnaitace of Aperican f 

Nentors. Dept. J0-B. 1926 Eve St. NW. 
Washington 6. Bre 


joo PATENTS FOR SALE 
HAIR Curler—Deftnitely superior. Un- 
pitersented. comfort. Canvenience. Grip 
ented. Broyles. Box 106. Kenaaisa, Wise, 
ECTORY, 
PU2ZLED? Dinest of Di 
unten Liberty Co. 12 Beacon Brook 


o ‘MANUFACTURING 


GAI 


CASS. Mount Veruon NY. 


NTORS! Know whai experts thinki 
afte cara rae 
of io tiene a 

ed 


avin. Np sblgation” 6 
bok Bench 
INVENTIONS Manes Por “deye 
in ‘Development an ‘ 
Reenue't. YCity. 


1 th 
ts, prove. Model ana ganfactare 
Jour “lion "Bulte “toad. 951i Euclid Ave 


fan's. D.C. 


‘SMALL lot production, Aluminum cast 
pes Mingling “Seven geting J and af 
Gormpany. Burlington "2" Kentucky. 

ATTENTION, Inveniors!, Highest prices 
aad. roynitien for” meritorious. isventions, 
Patented: pending or unpatented. We bave 
‘hundreds Of waiting buyers for immediate 
Gules netion. Write The New York Patent 
Exchanger. 131 West 42nd Street. "New 


‘Working models of your ideas. 
aler ® consdential. service 
1 Cloverdale Ra. Butlalo 2 


oc 
New vor 
73 INVENTIONS WANTED 


Banutecturing. met- 
iburn. Burlington. Rey. 
MANUFACTURE Paints. your rarace a 
acto ee inlortaioa, toduatrit Chem 
‘Donnelly. "Kansas ‘City. Mo. 
aiseaeibeiei memes ede 
wanterial. Reasonable. Nelson Manitactur= 
tha: Woodburn. Orewsn. 


¥t_ MODELS, MODES, SUPPLIES 


WOODCRAPTERS—New Woodcraft Pat 


nd 
ftecenstien, Garten-Bronsan, Dept 
Mount Veraoa WF hve 


SOST complete, lluirates | Catalog — 


“Send tor tree 
tools. wupplies At 


“ 
gataion listing leathers 
rart3203 W. Washington blvd Low Aue 


ies 16. Call. 


; ag ng Inteyeied Jn ee 
i 


‘Mechanical ‘devices from war ure 
pit Pree. Sick, Box 18" Staton 


‘SHIP and Yacht model fittings; blue- 

Sad oe Ge a ae EE 
iat oea Se" Hora Be | Sata Wad Reg a, 
SHIP Model Kits and Fittines -_ - most |“ SHELLCRAPT Jewelry Supplies, 8. 
ud outer | warts 1nSec asense Outaba Sou 
Be, Me RPSL | ac minis eth 
gab eias sr ae | Sheath awn. Aaah Ket 
os ai ea 

STi oas | Sete ettad Ponti 
HERR Fal, Fog eas 
a ee 


hen aren teaction ins: fools 
EiiSog Sse! Caries Gofe: Ventura’ Cault 


ete Hundred 
ions, Ouber iises, 
‘write Wo-Met 


TNVENTIONS Promoted. Patented oF 


LEARN 10, make. seashell jewelry: 
aur ote ave 


= 


1h SLUBPHISES ASU PEAKS 


‘BLUEPRINT Reading Made Eaay”— 
ready reference book for reading any type 
int. 508 pages, 463 pictures. Former~ 
95. now only $1.98, Popular Science. 
Dept, 107-C. 353 ath ave., New York 10.18. ¥. 


‘COMBINATION Screen and Storm 
‘Windows. Detailed drawings $2.90, Francis 
'W. 20 St. Cleveland 9, O&to.” 


MIDGET Auto plane with, susgested 
Body. tesigns. $1.00. Paul Townsend. 
Jewett. Onto, 


LOW Cost Blueprints of inexpensive 
hhouses. Hale, 2232 North Point, San Pran~ 
isco 22, 


Fy) 


BUILD IT YOURSELF 


“HOT Water Free—trom Sunlight. System 
efficient any locality year ‘round, Standard 
‘materials easly wuilt-tow cost. Facts 
Free. Solar Water Co,. Box 118, Dept. 0. 
Coral Gables, Fin 


‘Wardrobe 
‘quilt Chest from Tennessee Red Cedar We 
furnish ‘everything in our knockdown Kit 
Werke ue for anything in cedar: Craftsman, 

Payettevilie, Tenn. Box 217. 
SSGRCRETE Sik hese aaioe 


Booklet: drawings. instructions on how to 
ld, $1.00. HG. Lightfoot, Civil Engl- 


"BUILD your Cedar Chest 


7 te Buld 7 orn gee Joep 
we ie ge ea a ae 

a 
a oo 
at 


DORESCENT Lights. Home Freese. 
Furnace, Gumple constuction, thes 


Qrer “Three plans 81-00. Moland Ka 
Tai 


Satinon 


‘Dollar. 
eae Gulden i 
139 WATCH REPATIE: 


WATCH and Clock Repairing —compieye 
ruetical course. in modern hordlogy 


‘gut! Low price o-Page ie 
Wtaed ‘Catal rite 
Gonbaty, Best b-08, Shicags 


Eich 'y cari Be 
z 


Bw JEWELEE 

SE ae Saw 
PP nae”, 

Bais ea dei “aaa 

Hea 


‘Make jour_own costume 
‘One of the Country's most come 


JEW 
jewel 
Piste line of acessories and Gndings. Send 
foe’ for bie ¢é-page illustrated catalog list 
th ‘ntnareds ther crait, Sates 


fccetsarien Carmen Brotsoh, 
Boot. Gk Notee Vernon, N'Y 


pier 
Loan. 
Boe ‘rlois Chicago 2 


wing. ‘bflllant- White Zircone Cut pel 
ing. "bflltant White” Zircone Cut 
Shed. 


BEAUTIFUL colored gim-10mm moves 
Over wo subjects, Catalog. 35e, Projection 
Spi sample tis Arueticd ind 3 Ot 
Worle in’ Color ‘zimite, NY: 


ART Photos in colors. Uureyouched 
gimp sr fist, Grusi’s Gruaio! Laven 


FIREWORKS: Don't be disappointed 
Get Famous Banner Fireworks wit all ie 
ewest aud startling effects, Giant Cannon 


ike Ste Co. 
Bee Dept. as. “46'Gupintratio, Toledo 12, 


30 FLORAL and Prujt pattern for paint= 
and beediewore. Pour large siieets= 


POET, Lows Of Mull: Name Listed Threo 
ey Teepie, Decat 


pirectorien 36 Harv urd, 
RAISE Fartbworms, Instructions $1.00, 
welHufiotan Soi Plessant Laker Mies 
Snetion hen 

nets Service” Hota’ “Ringo” Migtway, 
‘Shreveport, ‘Louisiana = 
MAKE Mouey! Plaster casting with 
Pustitorm ‘apie ose’ Wile 


imp 
for sample, "Plastitorm. Box 196, Rock: 
fora “Ui 


FREE Hleraiure bow 1 losate buried 
treasure and Minerals, Fisher Laboratory, 
Ihe. Palo Alto, Calif. 


PIPES. (imported briar) aus second, 
gmoking ‘gualities untmpairea t9e ‘eaea. 3 


CIGARETTES. Prompt deliv 
ula brapds. Minin order 


WATCH and clock repairing increasing. 


Siadisan,” chicago. 


‘GOLD $35.60 Ounce—Mail old gola teeth. 
ainmonde, Jewelry, watches receive cash 
“Satistaction seuaran‘eed, 


Refine Company, 1600-B Hennepin, Min- 
‘peapolis, Aine, 


| WHEN & smokingpipe fas a draft ike 
Suber fank 2 yee Bp cool and sweetie kk 

vet Seeecic a 
Sensation it ‘ig. the. Engineer 


Feguest. Gerholt industries, 
lich "PO. 14 


a. rae, Hole, Yin 
ABeer wera, Beceott 2 Mich 


ster Master, 


‘are bel 
‘tor aba Mentieuture. Box 
BIID. Chicato 00, 


MAGIC Phojor—Make Your Own. Stamp 
beings ample” and liter 
‘Epecialt 


TEN siezatiopal glamour photos. $1, P= 
erin wow 106K. Springtel eli 


CO} 
yout, Bhooeraph. Pare 
farmed. State odd) 
photo and $1 to dack Miller, 
But ‘camtos. 3 


eSTICY, AN Poses. Gorgeous 
ab 8.00, 32a 


Girls) 
ook Thr 


“at 
2 ieee Shien 88h 
Bibeet“Brocklin 20 


Enuoge ig Aap Gps 
NOE Es NU Pay lt 
E oS 

see na Aa 
eae Gee aE Sh 
glee erases eae 
Sen San bral 


ne 


“RECEIVE Free igmpies. magazines. Mon 
gymating offers! Mall Galore’ Your hae 
‘Santora 


ted two $100, Four" months. 25 
6830-8 “eth Patladelphin 41 


Sasha mamta as eee 

Serer erate ey | Nanaia Snowe eee Renee 

Samar ES 

See aa er Seg aig ee 

ARE Say peed | pb ere ae Mae, BR 
fees, 


‘Brockton. Mast. 


Aes Hollywood 8." California 


WRING glamour photographs! Sample | _SLEEP-RITE Farstoppers. stop _nolse. 
ne"EA"G. Soon il Se pleased” Bor | Sample. Raymond Dow. Ba—1eaih Street 
Jesba, Elsanein. New Serer. Siskin wt n¥ 

TAR ‘At Slides. Photoeiabe 


‘Sefid only “$1.00, for large exclusive 
printed listing of wholesale and retail dis: 
Erioutors mailed in plain envelope. 


59 FOW SALE—MISCELTANEOUS 


AMY. foods eauipmentCaralog Tree 
AYN Bal bers. NY. 


wie as wae te So 
sportsmen. "Home Owners. Sensational 
Values hardware fools. clothing. Write for 
Trees bulletin. Surplus ‘Mail Order, 2016 


Reading Road. Cincinmatt. Odio. 
‘DRY Shaver. no electricity. no Jather, 
Pits heatly. into vestpocket.” Shave” any: 


tant mien use ‘t. You 


‘Where anytime. i; 
¥ figaction Kearanteed 


ook eat alae Ba 


or yours money paid. emit 
ow to American Mail Order 60 Park I 
Newark 1.8.3. 


‘MERCURY Highest prices. Pree Con- 


MEXICAN Law General Practice Aitor- 
ney. 1200 Arona Street EI Paso. Texas, 


Money Back Guavapice. Gur hee enti 
Postcard Matoes 


Products, White ‘Sear 
Take, bina. 


‘Stain 
Bitlonal Selenite Company, “Estab 
Iished. eon" 2208" W. ‘North Avene, Chic 
‘cao. #2. Minot, 


2A____CANDY MAKING 


WIRE with a wallop, inexpensive. Most 
sublime ever taxied. Formula $100" Aye! 
Sou Bax‘ I: Pasadena 3 Callfornia. 
ADULT, Pubileations — Revealing Sex 
uthe-tunrates 800. Kogan’ teh SF. 
“DANIELS 000 Dara” ise. Bulletin 
Ron 8 Cxthedral Station New York 33 
STAMMER? Maybe T Can help. Sauers 
sow iS9e- Mars. Peon. 
WVER_200 opportunities monthly. #190 
yestiy. Sample aoe: Charity Roth. Rt 2h 
Batkersbure” West” Virgins 


‘DISSATISFIED? Don't Give Upi Study 
‘Success Course | Based on. Bot 


‘MEN—Women— “Everybody Likes Candy 
Ler Gamay atte 
Bro, 


142 ‘Woops 


CHRISTAIAS Cards of real wood. Write. 
cards of Wood. Manlius. N. ¥. 


“America’s Most Beavti- 


TEXAS 
gol athe 
Southern "Woods. St 
Edinburg. Texas 
‘WALNOT turning 


ares ond Tanner, 
See Suler Wow: 


t—Lilte ‘Ten Pounds! 
Ronald Byrich, Box 


talnern Write ‘Mercury Terminal Nor= 1 00 Cat 
Sot ine az Milwasnee 1 

nid Tor anything Free Tat Buy-| | DARING glamour _photographal_ Su | — MAGNET. “alnico™ 4 
ers Bitllinso!% ‘Beis eranavle tea | $200, You, wl be "Betbeated Hot 3t2-B8C. | pew ee 


co FOR THE HOME, 


~TREPLACEMENTS"—Stoves. Furnaces 


grates. Pirepots. Linings. Magle. Royal 
Oneita. Michigan. 


|g NEXPENSIVE Home Tish Bath, Gol 
Nothin to “Gordon rota” 
Sects Grin et Boe BR 

“MAKE, quilts and blanks from 


gates? inatractions only $100. P0. oe 
o.pror. TRL 


tor PERSONAL 
PSORIASIG Sufferers: Has everything 


talied to bring even temporary, Zeller 
‘ales, tions “and itebing’” Then write 


RUPTURED? Positive comfort, no un- 
etateaps, no steel, no elastic. Write Smith 
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Study im "SCOPes oo 6 4, i803 of the twse size of 


the new 200-inch Palomar telescope can be gained from the contrast with the 
four-inch, back-garden model shown below it. The small ‘scope and the man 
looking through it are dwarfed by the huge mass of the mirror holder above 
them. The holder contains a concrete disk of the same size and weight as the 
15-ton mirror. This enables scientists assembling the 500-ton, five-story telescope 
to line it up without waiting for the mirror to arrive from Cal Tech. 
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1927: 27 HOURS 


By Devon Francis 
PSM Photos by W. W. Morris 


HE gas turbine, with its yawning tail- 

pipe and flaring jet, is an aircraft de- 
signer’s dream of packaged power. It is also 
his nightmare. 

Barely on the edge of its potential devel 
opment, it already has solved scores of pr 
lems piled up through years 
with pistons But f 
problem it answers, it presents 
cat OF ihe Eeataahar 
arise from its very newness. Hardly any 


and_ propellers. 
it lozen of 
its own. of course 


ree today on how to tame 


at all 


engine exp 
the turbojet 


trying. 


them are in 


house, develop- 


a jet’s tailpipe, 


T fter-burner, a West 
ment, is actually an extension 
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The latest and most spectacular effort to 
harness its fiery thrust illustrates the turbo- 
jet’s contrariness: although the logical course 
would be to limit its power to tractable 
proportions, the engineers are hard at work 
trying to double its already tremendous out- 
By crossbreeding the turbojet with a 
in a combination powerhouse called 
they 
us much power 


amjet 
an after-bumer, (see now be 
lieve that they 


in short bursts at certain sp 


an get twice 


That's only one of many contradictions 
Unti 


f the turbojet 


ou get to know the true temperamen 
it seems to have everything 
aless and, if the tail 


h aft, almost noiseless. 


It is practically vibrati 
pipe 


The cockpit of a jet plane 


is put far enou; 


sa revelation in 


When they do, it will make a breakfast-to-lunch affair of what was once a 27-hour t 


bojet. 


simplicity. The engine itself is compact. It 
can be encased in a fuselage or nacelle as 
slim as the hull of a racing yacht. It has no 
continuous ignition system, no carburetor, 
no radiator. The compressor can supply air 
uncontaminated by oil or fuel for super- 
charging the cabin. If fuels of low ignition 
point are used, the fire hazard is corre- 
spondingly reduced. The oil consumption is 
low. The engine weighs less than half as 
much as a reciprocating engine of equal 
power, Above all, it is powerful. The new 
Allison 400 has a rating of 7,500 horse- 
power at 600 m.p.h.—far more than a piston 
engine has ever achieved. 

But the turbojet is a sullen servant. It 
will not do a lot of things; it does others 


pictured with the after- 
iel-eater itself. Four of 


Axial-flow TG-180, 


burner, is no mea 


<J 


grudgingly. It is greedy of fuel. It exceeds 
the miles-per-gallon efficiency of piston and 
propeller only at very high speeds. It is ever 
impatient of a rein. The compressor blades 
of the axial-fow type “stall out” at low 
speeds, even as an airplane wing stalls and 
loses its lift. That can be dangerous at a 
moment when a pilot needs power. 

The turbojet is particularly irascible at 
this point in its development largely because 
of its light weight and constant peak temper- 
atures, with its speed of rotation as a con- 
tributing item. A reciprocating engine will 
fly from 200,000 to 300,000 miles with 
seant attention, but a gas turbine will only 
go a third or a fourth as far without an over- 
haul he sheet-steel liners of combustion 


them, snuggled in the twin nacell 


*s of an XB-46, 
can devour 10 tons of fuel per hour a 


500 m.p.h. 


COMBUSTION! COMPRESSOR! 
CHAMBERS 
\» 7 


Compressor design is basic difference between 
centrifugal and axial-flow turbines. The I-40's 
compressor, above, has two units back-to-back 
to handle 'more air, Pencil indicates narrow 
clearance between wheel and housing, necessary 
to maintain pressure. Centrifugals are rugged 
and. short-shafted, but have large diameter. 


Axial-flow compressor is smaller in 
but is relatively more fragile and compk 


blades are in 11 stages (10 of aluminum alloy, 
one of steel to withstand compression heat) that 
build up a compression ratio of four to one. 
Axials turn at 7,000 to 8,000 r.p.m., as against 
12,000 to 13,000 r.p.m. of centrifugals. 
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chambers and the buckets on the turbine 
wheel corrode, distort, or burn through. 
Tailpipes have to be replaced. 

In the light of experience with piston 
engines, the remedy would appear to be 
mple. Don’t cylinder temperatures run up 
to 2,000° as against a turbine’s mere 1,400°? 
Sure—but there's a catch. The temperature 
in a cylinder head is high for a scant fraction 
of a second; that in a turbine remains high 
for hours on end. 


Weight vs. Efficiency 


They don’t build them heavier to with- 
stand the heat because as weight goes up, 
efficiency goes down. Worse, if they are 
going to beef up the turbine wheel, they 
must prepare for vastly increased centrifugal 
forces. Already these forces are at 20,000 
multiples of gravity—enough to rip a turbine 
apart if anything goes wrong. One exploded 
the other day, in the test cell of a manu- 
facturer. One moment it was whirling at 
almost 8,000 r.p.m., the roar of its exhaust 
muted by a muffler. The next moment it 
was in pieces no bigger than the palm of 
your hand. Nobody got hurt; concrete-and- 
steel walls stopped the fragments. But the 
accident shows what designers are up 
against. 

‘The tailpipe, though spared any rotational 
stress, is a neat problem in itself, A thick- 
walled pipe would shatter like a goblet 
under a dose of boiling water if it were 
subjected to an outside air temperature of 
—50° and an inside temperature of 1,200°. 
It simply has to be made thin. 


40 Metals Tested 


Better metallurgy will answer part of 
this problem. Experiments were run with 
some 40 metals by the General Electric 
Company, pioneer of all turbine develop- 
ment in this country, before Iconel was 
adopted for combustion chamber lining. 
Most of the alloys used at critical points 
are combinations of nickel, cobalt, colum- 
bium and tungsten. No iron is used. 

Ceramics will take a lot more heat than 
metals, but there again the surly nature of 
the turbine is in evidence. Ceramics don’t 
have the strength to take the centrifugal 
forces involved. Perhaps ceramics can be 
rimmed with metal. The Germans tried it, 
and we are trying it now. 

Such experiments, while a natural part of 
any engine’s development, point up the lack 
of experience with jet’ propulsion. The 
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Heavy sereen in front of compressor protects objects in the air. Even without such damaj 
turbine’s innards against damage from foreign all aircraft turbines need frequent overhaul 


Thicket of stator blades surrounds compre: 
wheel in axial type, correcting air turbul 
by re-establishing even flow between each of 
the wheel's several stages of compression, 


Cutout ares between compressor wheel's blades 
achieve a balance so delicate that vibration of 
turbine at top speed scarcely disturbs the sur- 
face of a glass of water resting on engine. 


PY 
traction, Sleeve joining shaft ends in this cen- 
trifugal is between turbine and compressor. 
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Temperature differences (from —50° to 1,400") 
require divided shaft for expansion and con- 


— A 

Turbines have " ¢ Turbine buckets are mounted on wheel with 

port suspension point— f the this toothed, wedge-shaped joint to help them 

centrifugal park plug (lower center) — with so scentrifu 

in combustion chamber is used only to start 

combustion; temperatures, 
bogey in t 
ceramics 


i tested as a possible answer. 


Gases leaving combu 

air passing through compressor, mu 
rected—but the gases are twisted instead of 
straightened out. This stationary nozzle ring 
imparts a rotary motion to gases as they pass 
through the angled vanes on its outer portior 
‘Then whirling gases hit whirling turbine buckets. 


‘Turbine of TG-180 consumes 4/5 of the energy 
in hot gases to provide power for compressor. 
‘One trick used to spare turbine the punishment 
of excess heat is “bleed-burn” cycle, in which 
air is bled off the compressor, routed around 
engine and into the tailpipe, where it is burned 
to obtain a higher temperature. 
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turbojet is still so new that the experts can 
prove almost anything they want to about 
it with pencil and paper. They can show that 
it’s no good for anything but short hauls; 
they can show that it’s best for long hauls. 

The conservatives among engine men are 
hooking the turbine to a propeller. That 
makes it fairly tractable. The turboprop is 
more responsive and more flexible than the 
pure turbojet. But it sacrifices the shining 
virtue of the jet engine—high speed. Then 
there are the middle-of-the-roaders. They 
combine turbojets with turboprops, even 
turbojets with piston engines. 

But the revolutionaries in the engine de- 
sign business will have no part of turbo- 
props. With all its faults, they want the 
turbojet. Months ago they experimentally 
wedded the turbojet, submerged in the 
body of a plane, to the pure ramjet, attached 
to wing tips (PSM, Feb. '47, p. 85). Now, 
as a next step, they've devised the after- 
burner. 

Its principle, essentially the same as the 
steam-turbine reheat system, is fairly 
simple. This is how it works in an expe 
mental engine developed for the Navy's 


All that has gone before is only a preparation 
for turbojet’s end product—the blast at its stern. 
Cutaway of ike, tailpipe shows cone for 
directing. gases: Cone's light supporting struc- 
fnsiand pipe iiselt ate. saciounted iby beat 
diffusing screen blanket. Heat exchangers have 
been proposed as a means of saving some of the 


Bureau of Aeronautics at the Ryan Aero- 
nautical Co. in San Diego, Calif.: A high 
temperature is developed in the engine 
proper, but this drops at the turbine exit, 
where the gases are slowed down by diffus- 
ing them through a conical section of the 
tailpipe. The after-burner is, in effect, an 
extension of the tailpipe. The burner as- 
sembly itself consists of six spokes bearing 
two rings. Each ring has scores of tiny holes 
through which fuel emerges. 


Automatic Action 


The tricky part of the burner is its auto- 
matic response to gas temperatures in the 
tailpipe. When a pilot wants extra thrust, 
he turns on his after-burner. The burner will 
operate in the presence of the normal tem- 
perature drop, but will shut off by itself if 
the additional fuel shoots the temperature 
to the danger point. 

‘As a boost for turbojet thrust, the after- 
burner outdoes itself. From about 600 miles 
an hour up through the transonic range, it 
is expected to double the jet power. Then, 
however, the combined thrust drops off 
somewhat, and it is estimated that at twice 


ener By jet spews into the air. One suggestion 
is to heat the incoming air before it is mix 

with fuel by routing it ring-around-the-rosy 
from compressor through tailpipe. A similar 
trick is used in milit ts, where fuel cools 
the combustion chamber while the chamber is 
preheating the fuel. 
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the speed of sound the burner will be de- 
livering all the power. The turbojet will be- 
come a parasite. At that speed, says Dan 
Sanborn, Ryan engineer primarily respon- 
sible for the refinement of the afterburner, 
“It is better to by-pass the jet engine and 
fly on the after-burner.” 


Aid for Take-Offs 


At the other end of the speed scale, the 
after-burner may eventually be used to pro- 
vide added thrust for take-off in jet trans- 
ports, The gas turbine is essentially a con- 
stant-speed engine, and the jet itself is effi- 
cient only when the speed of the plane 
mounts toward the speed of the gas. That 
makes it sluggish on take-off, and if a pilot 
reduces throttle in flight, it takes several 
seconds to regain ‘speed after the throttle 
is opened again. Extra thrust would help 
solve those problems. 

xperiments are also going on with vary- 
ing the size of the tailpipe aperture to slow 
down and speed up the velocity of the gas 
at the will of the pilot. Some research men 
think that the turbojet will come to incor- 
porate ducted fans. That means capturing 
additional air, boosting its velocity as it 
flows around (instead of through) the 
engine, and shooting it out the back for 
added thrust. The ducted air wouldn't go 
as fast as the turbine gases, and would pro- 
vide more propulsive efficiency at low 
speeds. 


‘Turboprops like this TG-100 represent an ef- 
fort to overcome jet’s inefficiency at low speeds. 


GEARING 
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While these construction puzzles are be- 
ing kicked around, the turbojet is creating 
an ever-lengthening list of problems for 
the airplane designers. One of them recently 
was discussing what the new power plant 
would do to the weight and shape of to- 
morrow’s aircraft. 

The power-for-weight ratio of the tur- 
bine engine,” he said, “should permit 
lighter aircraft structures. Instead, it prob- 
ably will dictate heavier ones because of 
the stresses produced by the jet’s speed. 
‘Jet transports will fly at great heights for 
minimum air resistance and consequent fuel 
economy, but they will still be subject to 
severe updrafts and downdrafts. If 
gers are going to have a safe ride, airplane 
wings must have enough lift to take off and 
land at reasonable speeds.” 

He sighed. “But if they're going to have 
an easy ride, we've got to rob the wings 
of some of their lift, at least at high speeds, 
to cut down the viciousness of the air 
bumps.” 


They Won't Wait 


That's only the beginning. Jet transports 
will fly between 400 and 500 m.p.h. They 
will gulp huge quantities of fuel. In thick 
weather, an airport control tower won't be 
able to’ “stack” jet transports, as it does 
piston-propeller aircraft, to circle in. the 
clouds until they can be brought down 
conveniently. The jet won't have the reserve 


Turboprop efficiency rivals that of piston-pro- 
peller unit, but gearing is a problem. 


COMPRESSOR TURBINE 


COMBUSTION CHAMBERS TAILPIPE 


fuel. When a jet transport pilot gets his 
- clearance to take off from Chicago, he will 
have to be handed his clearance to land at 
Kansas City or New Orleans. 

One suggestion to save fuel is to have jet 
air liners towed from the passenger loading 
ramp to the runway by special tractors. 
That also would solve the problem of wear- 
ing out the wheel brakes in keeping the 
rapidly turning turbines in leash on the 
ground. Jet planes could take off as soon as 
the tractors unhanded them, since turbines 
require no warm-up. 


New Rules for Old 


It may be that jet transports will require 
their own airports at major cities. Trying to 
fit them into a normal traffic pattern with 
slower aircraft will be difficult, if not danger- 
ous. Similarly, jet transports will require a 
whole new set of airway rules. Sheer speed 
will dictate the jet’s monopoly of the right 
of way. And directing the movement of air- 
craft covering eight miles each minute will 
call for a sophisticated traffic control system, 
not to mention a foolproof radio navigation 
system. 

But if any of these problems sound insu 
mountable, that's merely another of the 
turbojet’s contradictions. An affair between 
the turbojet builders and the makers of 
transport planes is beyond the flirtation 
stage. The plane designers want jets now 
One of them told Popular Science Monthly: 


streamlining hitherto impossible. 


Jets perm 
s with a combined thrust of 8,000 


Two TG- 


LANDING GEAR 
MECHANISM, 


LANDING WHEEL 


COMMON AIR INLET 
FOR TWIN TURBINES 


An afterburner at work. Undergoing tests at 
Ryan plant, this stinger in a turbojet's tail will 
boost fighter’s speed, may answer some prob- 
lems involved in operating jet transports 


“We're ready to go ahead with a jet trans- 
port. We don’t see any reason for fiddling 
with turboprops as an intermediate stage.” 
Every major transport manufacturer in the 
United States has plans for a jet air liner 
under his desk blotter. 

The Army Air Forces will specify jet 
propulsion for more than six out of every 
10 airplanes it orders in 1948. One inter- 
national authority gives the piston engine 
for military and transport ai 
more years of life. 


Ib. share a snug berth in nacelle of Consolidated 
Vultee XB-46, Steel shrouds wing against heat. 


TWIN TAILPIPES 


cet} 
R 


oie 
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“Wattle Iron” 
Makes Cushions 
Of Foam Rubber 


AFFLES of rubber, “grilled” in molds 

resembling giant kitchen utensils, make 
comfortable upholstery padding that does 
not lose its resiliency. Production of foam- 
rubber automobile seat cushions and train 
seats, interrupted by the war, has now been 
resumed at the Mishawaka, Ind., plant of 
the United States Rubber Company. Feath- 
erweight mattresses of the same material, 
easy for any housewife to straighten or lift 
from a bed, will soon be available. 

Millions of air bubbles whipped into the 
raw material—milky latex from Malaya 
plantations—give the foam rubber its light 
weight and flexibility. Seasoned with a 
dash of chemicals, the mix goes into a mold 
and is popped in an oven for a baking that 
vulcanizes the rubber and imparts its per- 
manent shape. Thoroughly washed to re- 
move chemicals and soaps, the product 
emerges clean and odorless from a drier. 
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jaking cures rubber, and opened mold 
pringy cushion of desired. size and_ shape 
Foam-rubber upholstery padding is standard 
in many makes of cars, optional in others. 


ields 


ture after co- 
is several hou 


Wringer removes excess m 
jous washing. Fi 


of low heat in a 
tubber cushion has la: 


i“ 


Progress of sprayed 
plastic base with stencil 


in place; base with 


reuit, Left to right, 


grooves sandblasted in; base with grooves filled 
with sprayed metal, completing the circuit, 


Wireless Wiring for Radios 


bl ee repairman’s headache, the jumble 
of wires on the bottom of a radio, may 
join crystal sets in the museum, Two new 
processes mass-produce neat circuits, easy 
to check for trouble. They promise to do for 
average radios what printed ci (PSM 
May ’46, p. 131) are doing for miniatures. 

In a system invented by A. M. Hathaway 
and developed by Spraywire Labs. of Min- 
neapolis, a plastic panel is covered by a 


Conventional cireuit diagram (above) as 
drawn by an engineer is duplicated by the 
nped circuit below, developed by A. V 
Franklin Mfg. Corp., of Long Island City, N. 


In phantom drawing of stamped circuit, heavy 
lines represent metal strips on top of base; 
light lines, strips beneath. Eyelets connect them. 


Scotch-tape stencil of the circuit. Through 
this, grooves are sandblasted, then spray- 
gunned full of atomized metal. Two guns 
can spray more than 1,000 units an hour. 

Another method uses two copper sheets 
‘on opposite sides of an insulating panel, All 
horizontal parts of the circuit are stamped 
out in strips on one side: vertical on the 
other. The two are connected by metal eye- 
lets punched through the panel. 


Usual rat’s-nest_ wiring of conventional radio 
is at top: below, the same thing using, neat 
easy-to-maintain circuit produced by stamping. 
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A 35-mm 


wheele 
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odel through 


Trough Tests 


ITH a shallow trough of water, engin- 
rs can now study shock-wave pat- 
terns of speeds far faster than that of sound. 
Towed models of wings or other plane parts 
set up water-wave patterns similar to their 
shock waves at supersonic air speeds. The 


movie camera, mou: 
stand that propels the 


These rounded waves are produced by the 
equivalent of 970 m.p.h. Actually the nose of 
the 10-inch plate, set at a 12° angle, passes 
through an inch of water at 2.2 feet per second. 
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ter, records the wave patterns of a su- 
ic wing. Water here is quarter-inch deep. 


Superspeeds 


water is from 1/10 to one inch deep; the 
shallower it is, the greater the simulated 
speed. Engineers at North American Avia- 
tion say the water tests are not only cheaper 
than a supersonic wind tunnel, but can also 
be used to study accelerated motion. 


ing is required when chemicals are 
ut in the Oak Ridge pile to be irradiated. 
Shain reaction has been stopped; will not re- 
start until charge hole is again closed. 


Shipping 
Radioisotopes 


ADIOISOTOPES, beneficent children of 

the deadly atom bomb, are now offered 
by the United States to scientists in every 
country, to promote international research 
e and technology for the good of 
all mankind. In the year since the govern- 
ment placed them on domestic sale, more 
than 1,000 shipments have been made to 
160 American hospitals and research cen- 
ters. They require special precautions in 
handling, and speedy shipment before they 
lose their strength. Those of shortest life 
travel by air. 

The chemicals are made radioactive in 
the uranium chain-reacting pile at Oak 
Ridge, Tenn. They make ideal research 
tools since, while chemically the 
their ordinary counterparts, the r: 
emit permit them to be traced through the 
body or batches of industrial chemicals. 


Taken from the pile, material is now danger- 
ously radioactive, Worker at left holds radiation 
meter for safety check. Material—gold—will be 
put in heavy lead shields at right. 


For shipment, a bottle of radioactive iodine 


must be placed inside two-inch lead shield. 
Worker handles it with long strings so as not 
to expose himself to too much radiation. 
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Aboard tree planter hitched to tractor 
operator lifts seedlings from storage boxes and 


Plow Plants Trees 


Two men can put in 10,000 seedlings a 
day with the new Lowther Tree Planter. 
Tractor-drawn, it is designed for restocking 
rough, cut-over land, The Harry A. Lowther 
Co,, of Chicago, says it is 50 to 80 percent 
cheaper than hand pl: 

‘A heavy disk cuts a nine-inch-deep slit in 
the earth. A plow following right behind it 
enlarges this to a furrow two inches wide. 
The operator, seated 
planter, then drops a 
furrow through the hollow shoe formed by 
the back of the plow. As the plow moves 
ahead, the earth drops back around the tree 
and is packed down by the two rear wheels, 
which pass close on either side. 


Fence Shocks Fish 


Our in California, foolish fish who try to 
swim into irrigation ditches are going to 
get the shock of their lives. A marine ver- 
sion of the electric cattle fence keeps fish 
out—without hurting them—while passing 
water or debris. Shown at right, it consists 
of a free-swinging row of electrodes, con- 
nected to a generator. The electrodes slight- 
ly charge the water around them. 

Invented by Henry T., Burkey, of Holly- 
wood, Calif., the fish screen uses a gen- 
erator he developed jointly with Westing- 
house. Nettings in California have shown 
that at times as many as 25,000 salmon have 
been lost in a single irrigation ditch in a 
24-hour period. Hydroelectric plants and in- 
dustrial pumps are other hazards. 
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drops them into furrow made by hollow plow. 
Furrow depth is controlled by weights on plow. 


how 28-inch disk coulter 
prepares cut for plow, Disk 
ute through 2%-inch roots, 
rides up over larger obsta- 
les, lifting plow at same 
time. “At right, cross” sec- 
tion ‘shows how plow lifts 
and spreads earth for 
planting furrow. Wings 
guide trees into furrow. 


Aircraft Power Put in Trucks 


SIGNED to blend aircraft-engine ef- 

ficiency with automotive-engine rug- 
gedness, a new power plant for trucks has 
been developed by the Ardun Mechanical 
Corp., of New York, after two years of en- 
gineering experiments. 

The engine is a V-8 patterned after a 
Ford truck motor-90 percent of its struc- 
tural parts are said to be standard Ford 
items—but it has been considerably modi- 
fied, Aircraft-type cylinder heads give it 
hemispherical combustion chambers, and it 
has larger, overhead valves to streamline the 
fuel-air mixture’s path and improve the 
engine’s efficiency. 

These modifications, according to the 
builders, assure higher power output at the 
lowest price per horsepower of any similar 
engine now available. An engine normally 
rated at 100 hp. is said to deliver 160 hp. at 
the same operating speed, with a peak of 
175 hp, at 5,200 r.p.m. 


Engine’s major parts are made of aluminum and alloy steels, both reported 


Overhead valve arrangement, shown in close- 
i cd, employs in- 
arms, Four 

arch. 


ailable for use. 
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the Bruck Ordnan 
nose and tail sect 


ning bombs into mufflers at 
nce Depot is to remove the 
ions of the practice missiles, 


A special cutting wheel does the 


After the metal 


taken off, it is sliced and flatten 


sheet. Plant has r 


n the outer ¢ 
elliptical shape. 
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skin of the bo 


egular production line, 


aws the steel cylinders that 
ing of the mufflers into final 
They still carry bomb label. 


Beating 
Bombs Into 
Mufflers 


RACTICE air bombs, left over from the 

war, are being converted to a peacetime 
job. Air Forces trucks and autos in Germany 
urgently need mufflers, so the Bruck Air 
Ordnance Depot at Nuremberg is making 
them from surplus bomb stocks. 

The project, started late in 1946, has al- 
ready turned out more than 4,600 truck 
mufflers. Now the production line is well 
into an order for 2,200 jeep mufflers, Ca- 
week. 


The flat metal 
ing, is now cut 


tep in making mufiler from bomb is to 
weld the component parts, together. This. sol- 
dier-welder is surrounded by finished units. 


Clarence W. Hansell examines a layout of some 
of his more important patents. In foreground 


Clarence Hansell, the holder of 242 
patents, saw what radio needed and 
produced it repeatedly. 


By William P. Vogel, Jr. 
PSM photos by W. W. Morris 


LMOST any intelligent person could 
have invented the phonograph, vet it 
took an Edison to recognize the need and 
to make his idea a reality by hard work.” 
Those are the two basic steps—recogni- 
tion and hard work—toward successful in- 


is mysterious new vacuum tube that may 


some- 
day be superpowerful industrial circuit 


reaker. 


ventio vording to Clarence W. Hansell, 
most prolific inventor on the staff of Radio 
Corporation of Ameri Ranking fourth 
among U.S. inventors best known for their 
work in the electronics field,* Hansell in 
the last two decades has come up with 470 
docketed inventions and received U. S. pat- 
ents on 242 of them. More than 60 of these 
inventions have been important commercial 
developments in radio. They have helped 
to swell the coffers of RCA, whose trans- 


Electron four, according to 1. 8. Patent Ofieg: 
fol patents: John Haye Hamnond Tee 
EP. Alerandersoa, S14; Clarence Wr Haniell, 243: 
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mitter research laboratory at Rocky Point, 
L. L, Hansell has headed since 1925. 

Hansell obviously does not believe in the 
“flash of genius” theory of invention. You 
may recognize a need while shaving or 
daydreaming in a hammock, he says, but 
you won't get a patent until you have worked 
out your idea the hard way and until you 
have determined just how your idea differs 
from perhaps hundreds of similar ideas for 
which patents have already been sought. 

“Tt is surprising how blind people can be 
to needs, and then, once they recognize 
them, how hard it is to work out the details. 
Mankind has always had to lug things, but 
it took thousands of years to dream up such 
a simple device as the wheelbarrow.” 


Frontiersman of Radio 


Hansell is a stocky, matter-of-fact man 
with thinning hair, not quite 50 years old. 
He is one of the little band of researchers 
who have steadily labored to push back 
the frontiers of the radio spectrum. He 
abandoned kilocycles for megacycles long 
ago and his inventions have completely 
changed the map of the ether and revolu- 
tionized RCA’s struggling communications 
business. His inventive thumbprint is all 
over the huge center that RCA maintains at 
Rocky Point, where an arena full of auto- 
matic transmitters, attended by only five 
technicians, can pour out 6,000 words a 
minute, 24 hours a day. 

Hansell’s laboratory near the station does 
not in the least resemble the popular con- 
ception of a research center. It is an un- 
marked white metal building, studded with 
a few test aerials—and completely cluttered 
inside with machine tools, vacuum pumps 
and transmitters in various stages of con- 
struction, Administratively a part of RCA’s 
laboratory division, Hansell and his team of 
specialists have virtually no outside direc- 
tion. They never have formal meetings, but 
discuss their projects over lunch in Port 
Jefferson, where Hansell lives, or around a 
gadget in the lab shop. 

The lab is Hansell’s creation. In 1919, 
fresh from Purdue University in his native 
Indiana, he enrolled for the internationally 
famous General Electric test-training course 
at Schenectady. In the autumn of that 
year RCA was formed to develop Ameri- 
ca’s radio industry. Hansell was one of 
the group of young radio enthusiasts who 
joined RCA at the outset. His first job was 
to test and install at Rocky Point and else- 
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Hansell with his great achievement in long- 
range transmission: the output stage of a short- 
wave vacuum-tube amplifier, Copper pipes of 
transformer (bottom) carry water to cool tubes. 


where the big high-frequency alternator 
equipment that had been invented by Dr. 
E. F. W. Alexanderson. 

These alternators were the last of the 
great rotating machines that preceded vacu- 
um tubes in radio transmitters. They were 
bulky, cumbersome and expensive. There 
was an even greater drawback: Their ultra- 
long waves—around 16,000 meters—could 
be used only at certain night hours, 

Hansell recognized a need-and lost no 
time in trying to replace the big rotating 
equipment. By 1922 he and Dr. W. R. G. 
Baker, now a GE vice-president, had de- 
veloped a long-wave vacuum tube trans- 
mitter for the Rocky Point station, but it 
was not commercially practical. ‘Hansell 
then realized that long waves were never 
going to free transoceanic work from the 
interference of sunspots, magnetic storms 
and static. The theory of vacuum tubes was 
just beginning to be understood. With 
tubes, he realized, he could in time produce 
shorter waves. Why not try them for long- 
distance communication? 

But when it came, the vacuum-tube trans- 
mitter was in a sense a by-product. “What 
we really started looking for,” Hansell ex- 
plains, “was a short-wave transmitter that 


This Alexanderson alternator does same job as 
one of the tubes on opposite page. Supplanted 
by Hansell’s vacuum-tube transmitter, it is still 
on stand-by service for RCA and is used when 


the telephone company could use. But the 
inventor's course is a tricky one. He should 
be allowed to follow it naturally. We were, 
and we came up with something more im- 
portant for communications and for com- 
mercial use than our original objective.” 

Three years of intensive experimenting 
were devoted to the tube and the shorter 
vaves that it made possible. The primi- 
tive vacuum tubes of the prebroadcast days 
were delicate and cranky, They often failed 
because of structural defects and overheat- 
ing. In addition, the shorter ves that 
they were to produce were highly suspicious 
characters. Some learned men of radio had 
solemnly pronounced that nothing shorter 
than 200 meters would ever be of much 
use, and dn indulgent government had 
given radio hams the right to fool around 
in that spectral region. Hansell and his 
team of researchers discussed and measured, 
lashed up rigs and tore them down. 

In 1925 came success. Hansell and 
George L, Usselman developed a vacuum- 
tube circuit to transmit at 15 meters, a 
wave length far shorter than even those 
Marconi had been toying with. To control 
frequency they used the new-fangled piezo- 
electric quartz crystals; the 20-foot aerial 


magnetic. conditions blank out short waves. 
During the war the Navy used it to signal sub- 
marines under water, where short waves do 
not penetrate. It does not work at night. 


was tied with clothesline to two poles 70 
feet high. Everything, including develop- 
ment, cost about $15,000, With this rig, 
using seven kilowatts of power, they han- 
dled very nearly all the commercial traffic 
from Europe and the United States to South 
America. What was more, they transmitted 
during daylight, peak performance coming 
about noon. The million-and-a-half-dollar 
Alexanderson alternators, delivering 200 
kilowatts to antennas 14 miles long and 410 
feet high, were soon on stand-by service. 

But there were more bugs to be worked 
out. “That first transmitter did the job 
where the alternators failed,” Hansell re- 
calls, “but it was a tricky circuit. We were 
greatly troubled by feedback from plate to 
grid circuits within the tubes and from 
other circuit components from one stage to 
another. We built the best shields we 
could, but you could light a 100-watt lamp 
by bringing it into the electromagnetic field 
surrounding the amplifier. We used to sit 
around and talk about multiplying fre- 
quency in successive stages, and finally an 
old lab mechanic horned in. ‘Well, he 
said, ‘if that might do the trick, why in 
hell don’t you stop talking and start build- 
ing something? ” 
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Scale model of highly directional Hansell trans- 
mitting antenna. Horn makes wave-front of 
signal impulse flat, instead of spherical as in 
parabolic type on tower, and does not discrimi- 
nate against different frequency bands. 


Latest model of Hansell’s Pi spay trans- 


mitter output stage, usin; 
has hot water circulatin; 
anodes. Hot water cool 


wer triodes, 
agh shields around 
better than cold! 
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Hansell did build something—a better 
transmitter in which the frequency was 
multiplied in successive stages of the ampli- 
fier instead of in one stage at the beginning 
of the circuit. The result was a big gain 
in stability, and the new design at once 
became standard all over the world. Indeed, 
Hansell’s 1926 transmitter is still on active 
duty at Rocky Point. 

Since then, Hansell’s inventions have 
covered almost every aspect of radio com- 
munications. To improve transmitters, he 
developed an elaborate theory of tempera- 
ture-distribution control, He found that 
the mysterious internal flashover (known 
throughout the world as the “Rocky Point 
effect”) that sharply limits tube power 
could be minimized by keeping certain in- 
side surfaces warmer than others. Thus he 
developed a method of indirect water cool- 
ing for tubes that promises great commer- 
cial value. Another problem on which he 
has been working for years has been the 
improvement of aerials to obtain greater 
directivity and lower line losses, 


Workable Invention Not Enough 


Not all inventions prove to be worth the 
candle. Hansell once developed a high- 
speed ink-jet recorder that would transcribe 
the dots and dashes of radiotelegraphy on 
moving tape. “We were needled into the 
job,” he says, “by communications people 
who wanted to record faster than the 60 
words a minute an operator could handle. 
We made a glass capillary, forced ink into 
it at 150 pounds’ pressure, and moved the 
fine jet electromagnetically. With it we 
could take words down at 7,500 per minute, 
but the tape had to move at 20 m.p.h. 

“One day the head of the communications 
traffic department came out to Rocky Point. 
We unveiled the new jet for him. He sat 
and looked at it. Then he said: ‘It will 
never be any damned good.’ He saw his 
traffic department cluttered up with miles 
and miles of paper tape, messages delayed 
or lost, everything in confusion. So he 
ended up by ordering a lot more 60-word- 
a-minute circuits.” 

One of the most obstinate problems Han- 
sell has ever worked on is radio relaying. 
Although there has been much talk of tying 
television networks together with coaxial 
cable, and many miles of it have been laid, 
Hansell is convinced that relays will be the 
long lines of the future. He points out that 
the theory of coaxials has been much fur- 


ag” antenna for high-speed aircraft 
en eeee So Me eee eae 
fage, Left, radiating surface; right, coaxial 
cavity that directs wave impulse to antenna. 


ther developed than the theory of relays. 
“There are still things to be done,” Hansell 
says. “The tubes for good relaying are just 
beginning to be available and it will take 
some time to build circuits around them.” 

Following his own rule that research 
should never be circumscribed, Hansell 
never tries to limit his interests. He got to 
brooding several years ago about the mag- 
netron tube that gives radar its short, im- 
mensely powerful bursts of short-wave en- 
ergy. The total current passed by the tube 
was far greater than could be accounted 
for by the thermionic electrons released 
from the hot cathode. Obviously many sec- 
ondary electrons were knocked out of the 
cathode by high-speed thermionic electrons 
whirling in the tube and eventually return- 
ing to the cathode. Now he has patented 
special electronic arrangements that may 
revolutionize production of high-frequency 
power. About his invention, Hansell wrote: 

“Here is a demonstration of a new princi- 
ple with which it is possible to substitute 
control of cathode emission for grid control 
in vacuum tubes, and it seems entirely pos- 
sible that exploitation of the principle will 
render most existing types of transmitting 
tubes obsolete.” 


Lone Wolf Inventor Out of Date 


Besides inventing, running his laboratory 
and keeping in touch with a thousand dif- 
ferent developments in electronics, Hansell 
also gives a lot of thought to the role of the 
inventor in present-day society. 

“The picture is no longer that of a man 
struggling in a garret to gain recognition,” 
he says. “Rather the inventor is one of a 


This buckle-slot antenna is a zero-drag type 
for use on wing or sable tips, Aine is to 
get 360", propaga ‘Antennas are 
@ research Polen ta Hanaalls laboeat ry 


nameless, eloistered group employed by a 
big company that may or may not under- 
stand the real aim of research.” 

Hansell believes that no one should ever 
try to dictate the course of research. The 
recognition of need must come from the 
inventor himself, not from the sales man- 
ager—"for if the sales manager asks for 
something to sell,” Hansell says, “chances 
are it's far too late. Your competition will 
already be ahead of you.” 

Among his chores for the future Hansell 
gives several priority. Even in high-fre- 
quency work the spectrum is crowded; the 
only answer is to go higher and to develop 
multiplexing and relaying. The problem of 
“ghosts” in television is far from solved; 
an exhaustive study of multipath reception 
is indicated. Vacuum tubes can be made 
more effective and circuits more stable if 
more is learned about their operation under 
various temperatures. That alone could take 
up a lot of his lab’s time. 

Hansell’s first mentor, Dr. Alexanderson, 
“Scientists do not have any 
turning ts in their lives. They go 
straight ahead and one thing leads to the 
next. The inventions of tomorrow can 
forecast if we know how to interpret what 
is going on today.” 

It would seem that Hansell is doing quite 
a job of interpreting. END 


A Sunny Day Rivals a Coal Mine 


Tue sunlight falling on one square mile 
of farmland on a sunny day gives as much 
energy as could be released by burning 
6,000 tons of coal in a furnace. 
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Fastest Auto 
In World Races 
Against Itself 


FoR his first post-war assault on the 
world’s land speed record, John Cobb of 
Britain chose the same car and the same 
course that he used to set the existing mark 
—369.7 m.p.h—in 1939. The car was his 
2,600-hp., twin-engine Railton Special; the 
course, Utah’s Bonneville Salt Flats. 

Cobb’s reconditioned $100,000 racer 
(PSM, Sept. ’47, p. 81) features a unique 
four-wheel drive in which the rear engine 
drives the front wheels and the front one 
the rear wheels, A 400-pound, removable 
aluminum-alloy shell completely streamlines 
the car. 

Started by pushing, the three-speed, re- 
verseless machine shifts into second at 140 
m.p-h,, into high at 240 m.p.h. Weighing in 
at close to four tons, it requires special 
transmission brakes, wears out a full set of 
44-inch tires on every run, 

The machine-smoothed, marblelike salt 
raceway provides nearly six miles of 
straightaway on either side of the measured 
mile for starting and stopping. A wide 
black line helps guide the driver, and 
electric eyes time the runs to 1/100 second. 


SOUTH PITS, WHERE MECHANICS 


SAFETY AREA 


Wide and squat, the beetle-backed racer poses 
with Cobb at the wheel. Cockpit, uncovered 
above, is well forward for maximum visibility, 


NORTH PITS, WHERE THE CAR 
15 PREPARED FOR ITS SOUTH RUN 


> 
oo 


SPECTATOR AND PARKING AREA 


FFICIALS STAND 


é 


<— 10 MILES TO WENDOVER U.S. HIGHWAY 40 


121 MILES TO SALT LAKE————> 


‘The established course provides about 13 miles of straightaway, but Cobb would like more. 
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With table-top model, Dr. Skellett demonstrates new way to generate ultrahigh volt 


Atom Gun— New Style 


Palletron, a vacuum tube with a novel 
principle, promises a simpler method 
of generating artificial lightning. 


eos tube named the palletron 
promises to become a new tool to smash 
atoms and produce superpenetrating X-rays 
for medicine and industry. According to its 
inventor, Dr, A. M. Skellett, of the 
Union Radio Corporation, Orange, 
fi a foot-long model show how 
to build larger “atom guns” generating di- 
rect current of 1,000,000 volts and more. 
Extremely high voltages delivered by ex- 
isting artificial-lightning machines last only 
a split second. For a steady source of high- 
voltage direct current, the Massachusetts In- 
stitute of Technology's 10,000,000-volt Van 
de Graaff generator, housed in a hangar and 
using whirling motor-driven belts of silk to 
pile up charges on 15-foot aluminum 
spheres, has set the style. 
In contrast, Dr. Skellett envisions an up- 
right dumbbell-shaped tube, compact and 
inexpensive, with no moving parts. A 1,000,- 
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000-volt model would stand 12 feet high. 
Its 10,000-volt high-frequency supply unit 
would plug into any electric outlet. Power 
enough to hurl a blinding arc across a 10- 
foot gap would run an X-ray or ion tube 
connected to the generator. Any college or 
commercial laboratory could afford the es 
mated $25,000 cost of this model. Larger 
tubes would yield higher voltages, which in- 
crease much more rapidly than in direct pro 
portion to size. With terminals in a vacuum, 
no leakage of electricity into air would limit 
the maximum voltage attainable. 

To understand the palletron’s princip 
Dr. Skellett suggests, you could liken vol- 
tage to altitude. ‘The higher a platform from 
which you dive, the harder and faster you 
will strike the water. And the higher the 
voltage to which you raise electrons, th 
faster and more forcibly they will strike a 
target, as in an X-ray tube. 

You might ride up to a high diving ple 
form in an elevator, and a Van de Graaff 
generator might be compared to an elevator 
hoisting electrons to a high-voltage level 
There's another way to reach the platform. 


Powes suprty FoR Ny 


\ 


MAGNETIC FIELD 


HIGH-VOLTAGE COLLECTOR 


Suppose you are given a gentle push as you 
sit in a swing, and that the push is repeated, 
in the direction you are moving, each time 
you pass the ground, Swinging higher and 
higher, you can finally step from swing to 
platform as easily as from an elevator. 
Exactly the same thing happens to elec- 
trons in the palletron, which takes its name 
from a Greek word meaning “to vibrate.” 
A magnetic field at the center of the tube 
gives a push to an electron released there, 
from a hot tungsten filament, and _ starts 
it swinging along the tube’s central axis, 
Charged rings encircling its path gradually 
check it and start it back again, to get an- 
other boost each time it whizzes past the 
center, until it acquires enough energy to 
clear all the rings and alight on a collector 
plate at one end or the other. Both collec- 


Foot-long, 1,250-volt palletron may be predecessor of tubes for 1,000,000 volts or more, 


HIGH-VOLTAGE CoMEcTOR 


FILAMENT LEADS 


tors, which may be interconnected, become 
charged to high voltage. 

Fed with 50-volt, 30-megacycle alternat- 
ing current, Dr. Skellett’s test model pro- 
duced 1,250 volts of direct current, The 
electrons, he figures, made the “uphill” trip 
from filament to collector in nine swings. 
Current flow reached 20 millionths of an 
ampere. A large palletron, he predicts, 
should deliver 1/1,000 of an ampere, or the 
sizable figure of one kilowatt of power, at 
1,000,000 volts. 

The versatile palletron might also be op- 
erated in reverse, by applying direct current 
to its collector plates, to generate high-fre- 
quency current for television and radar, And 
a modified type, deflecting the electron 
beam to an offset target at its mid-point, 
would serve directly as an X-ray tube. END 


ad . ee 
Turkey Comes in Steaks 


One of these days your grocer may reach 
into his freezer and bring out a new delicacy: 
turkey steak. In the new packaging method, 
originated by two North Carolina turkey 


raisers, the birds are frozen solid and sliced 
with a band saw into sections resembling 
steaks, which are neatly wrapped and kept 
at —10° F. Slices contain both white and 
dark meat, and they are sold with in- 
gredients for making gravy. 
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WHAT’S NEW 
IN AVIATION 


Seahawk Hits the Waves. The _five-foot waves and 35-mile winds. Main 
new scout observation seaplan job of the 250-m.p.h, Seahawk is scouting 
recently passed rough- from battleships, but it also will be used to 
landing tests with flying colors, bucl spot gunfire and for search and rescue. 


Ingenuity at Work. At San Diego Plastic Protects Wheel Light 
Naval Air Station there’s no more rolling Use of crystal-clear plexiglas lenses kéeps 
out drums to catch drained engine oil. A these new lights from being broken by 
150-gallon droppable fuel tank, cradled in stones picked up by propwash on lan 
a bomb trailer, is towed under the plane Developed by Aviation Accessories, light: 
. Arrow indicates drainpipe. are for fixed or retractable landing gear. 


Jets Propel Flying Boat. A water. Both engines are inside hull with 
world’s first, Britain’s twin-jet Saro SR/Al _ tailpipes on either side. A single large air 
is a single-seat fighter, high-winged to clear _ intake in bow prevents shipping water. 
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Ditching. Tested. This crewless B-17 
has just been radio-guided by a mother 
plane into a water crash-landing. Special 
instruments and eight movie cameras aboard 


the plane recorded the crash and damage. 
Resulting data will be used by the Air 
Forces to determine best ditching methods 
and to strengthen aircraft against impact. 


s of Jobs Ahead. Personnel and 
cargo transport, observation, liaison and 
ground co-operation are among many mis- 
sions planned for the new Bell XR-12 heli- 
copter. Now under test for the Air Forces, 
the XR-12 has a Pratt & Whitney nine- 


cylinder, r-cooled engine, It 
climbs verti at 450 feet per minute, 
has a 105-m.p.h. top speed and a 800-mile 
range. A conventional antitorque rotor is 
at the end of the tail boom. Total weight is 
5,803 Ib.; payload, 1,630 Ib. 


Silvaire Grows Up. New four-place 
version of Luscombe’s two-place job of the 
same name, this all-metal utility plane fea- 


tures more cargo space, increased visibility, 
and lower operating cost. It has 165-hp. en- 
gine, 500-mile range, 130-m.p.h. speed. 
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A.9 rocker 
MOTOR STARTED, 
ACCELERATING 
Suomen * 


Fut 
EXHAUSTED, 


f 10 soostes socntr 


LONOSPHERE 


‘Target New York: Two-stage supersonic rocket was goal of Nazis’ A series of secret weapons. 


Transatlantic Roller Coaster 


HEN the Allied invasion upset the 
dazis’ plans, they had a supersonic, 
8,000-mile-range rocket in the works. Al- 
ready in the blueprint stage was its successor 
—a true rocket bomber of equal speed and 
range. Actual sketches and plans for it are 
shown on page 110. 

Rocket projects were Hitler's equivalent 
of America’s Manhattan District Project. 
Blueprints for atomic bombs are still tightly 
guarded secrets, but the Nazis’ detailed 
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plans for push-button, transoceanic war have 
now been exposed. They are a clue to de- 
velopments that may reasonably be expected 
if there is another war. 

If the invasion of Europe had been de- 
layed six months, German robot missiles and 
piloted rocket bombers would have been 
hurtling across the Atlantic. Rocket bomb- 
ing of New York was scheduled for early 
1946. 


In 1943 Germany's top scientists were 


WMitler’s blueprints found: mighty winged 


missiles were to be used in 1946, 


ROCKET LOSES LIFT IN 
OF JONOSPHERE 


ATLANTIC 


Rocket bo: 


Ne 


drafted for work on the A series of guided 
and piloted rockets. The first three of these 
rockets were designed for research in 
aerodynamics, airframes and propulsion. 
The first “commercial” model was the A-4, 
better known to us as the V-2, which made 
its devastating debut on British soil on Sep- 
tember 8, 1944, 

The A-4 was a product of the A series 
far enough advanced to market death while 
Hitler's scientists developed deadlier and 


loned to Bomb U.S.A. 


more far-reaching missiles. Next came the 
A-5, which was only one-half the size of the 
A-4. It was used for experiments in new 
control mechanisms. This was followed by 
the A-6, designed for tests at supersonic 
speeds. 

But range was what the Nazis wanted— 
range to reach the United States. And wings 
would have given it to them. Wings would 
permit a rocket, after achieving maximum 
speed and altitude, to skim and skip between 
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‘Bont Retructed landing gear 


Pig. 58 ~ Sketeh of German Long-Range Rechet Bomber 


(Starting exaust steam 
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Tig. 60 ~ Seatah of Flan View 
of Leug-Bange Rocket Baber 


the rarefied air of the ionosphere and the 
heavier air of the atmosphere. The experi- 
mental model was the A-7, a winged version 
of the small A-5; then the A-4 (V-2) 
sprouted wings to become the A-8, followed 
by the A-9, which used acid instead of 
oxygen as an oxidizer. The A-9’s fuel pumps 
were driven by a turbine using hydrogen 
peroxide and calcium permanganate. 


Booster for Altitude 


Next problem was to get the A-9 up into 
the ionosphere for the start of its roller- 
coaster journey across the Atlantic. Its own 
fuel supply was insufficient. The answer was 
the A-10, a 190,000-pound booster rocket, 
of which 140,000 pounds was to have been 
fuel. This booster was to have carried the 
A-9 up into the ionosphere at 2,450 miles 
an hour, When the fuel was exhausted, the 
booster could be released and the A-9 
rocket motor would take over, increasing the 
missile’s speed to 5,870 miles an hour. 

Hitler's scientists, with typical German 
thoroughness, tried everything. They de- 
signed some 138 missiles of various types. 
For power plants they used reciproc 
engines with jet exhaust, gas  turl 
turbojets, ramjets and pure rockets. In fuels 
they experimented with nitric acid and mix- 
tures of xylidines and amine compounds; 
others included gaseous oxygen and pow- 
dered coal for a coal ramjet. 


Control Systems Galore 


In the field of controls they branched out 
from the early method of direct wire control 
from a “mother” plane to the use of radio, 
radar, continuous wave, acousti infrared, 
light beams and magne 
a television set in the nose. Turned on about 
2% miles from the target, it enabled con- 
trollers at the home base to direct the 
rocket vis fic building or 


Sketches and biueprints of Hitler's supersonic 
transatlantic rocket bomber are taken from an 
official report: German Developments in the 
Field of Guided Missiles, by Col. Donald T. 
Putt, Army Air Forces Intelligence, Like the 
winged rocket (on page 108), it would have 
zoomed to a height of 150 miles in four to eight 
minutes, then continued as a gliding missile on 
a hop-skip-jump course. A 500-m.p.h. catapult 
launching was to have eliminated the need for 
rocket booster on take-off. 


Stubby and chubby, the Enzian, a radi 
trolled flak rocket, ‘was being ‘modified for 
supersonic speeds ‘when invasion intervened, 


installation, such as an ammunition dump. 

One control device refused to be con- 
trolled, In this case the missile was supposed 
to follow a beam of energy from a radar 
unit, which aimed it at an enemy target. 
In a test firing, however, the missile reversed 
itself in flight and followed the beam for a 
direct hit on the control station. After that 
the Nazi scientists favored “homing” or 
“seeking” devices sensitive to heat or sound, 

The Nazis had other troubles, too, They 
were behind in certain essential research, 
such as nuclear energy for warheads and 
alloys that would resist the terrific heat de- 
veloped by rocket-powered engines. The 
acids they used had a tendency to corrode 
tanks and pipes; explosions on the ground 
were frequent and the fatalities high. But 
still there is no doubt that Hitler's. scier 
tists were 10 years ahead of us in “push- 
button” warfare, 

Although the A-9-plus-A-10 combination 
was the last word in the A series of long- 
range missiles, all design studies and compu- 
tations had been made for the next step— 
the true rocket bomber. Equipped with 
landing gear and a bomb bay, it would have 
been able to drop its bombs and alight after 
its transoceanic trip. With a liquid-fuel 
engine weighing 2% tons and developing a 
thrust of 200,000 pounds, it was to have 
spanned the Atlantic from Germany to New 
York in 40 minutes. 

Only time prevented Hitler from realizing 
a boast made in 1944 after watching early 
firing trials of his “secret weapons”: 

“"_. These are not the product of dream- 
ers . .. and the whole world will soon feel 
their effect.” END 
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Chiecken-Brooder Antenna. Be- 

use of its odd shape, this GE television 
antenna needs no aiming, receiving signals 
equally well from all directions. Said to be 


16 times as sensitive as a vertical half-wave 
type, it will pick up telecasts of Washing- 
ton, D.C., news events from mobile trans- 
mitters for rebroadcast by WMAL. 


‘ou-Look Television. 
vision,” developed by Zenith Radio 
Corporation, offers paying television audi- 
ences the cream of latest stage plays and 
movies, A combination home receiver brings 
in free programs as usual. Special features 
reach it partly by air, partly by phone line. 
Blurred when viewed alone (above, right), 
the radio image becomes clearer (left) with 
key frequencies received by phone. “Admis- 
sion charges” go on phone bill 


jectric Ear” Finds Lo- 
the trouble spot in a defective pip 
becomes easy with a detector introduced by 
the Fisher Laboratory, Inc., of Palo Alto, 
Calif. Applied as shown, its metal tip pick 
up vibrations caused by water escaping 
through invisible leaks. A battery-powered 
crystal pickup amplifies the sound for an 
operator wearing earphones. Using a long 
tip, he can test buried pipes. The device is 
designed not to respond to traffic noises 


This Month’s Pin-up ——————_) 


Six gas-turbine engines propel Martin's 
XB-48, new AAF high-speed jet bomber, at 
more than 480 miles an hour, Three-men 
fly it. Bomb capacity tops 10 tons, and 
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tactical radius exceeds 800 miles. Shaped 
ultrathin for speed, wings have 108-foot 
spas. Main wheels in tandem retract into 
fuselage, outrigger wheels into wings. 


Radio Makes the Varsity 


The stations of the Intercollegiate 
Broadcasting System have only a 
200-foot range—but lots of punch. 


ADIO broadcasting has joined campus 
newspapers and athletics as a big-time 
activity for American college students. Al- 
ready more than 50 schools in the United 
States and Canada have their own stations, 
operated by and for students only. 

By using a trick method of transmission 
that limits reception to selected campus 
buildings, the collegiate broadcasters re- 
main free of most of the federal regulations 
restricting commercial stations. Standard 
studio equipment—microphones, turntables, 
amplifiers, etc.—is employed, but the radio- 
frequency transmitters are usually of very 
low power and the antennas are radically 
different. Instead of a single antenna 
located near the transmitter, these “limited- 
area-coverage” stations have a whole net- 
work of antennas around the receivers— 
usual'y the lighting circuit in the building. 

‘Waves from these elongated antennas are 
easily picked up inside the building, but 
cannot be detected beyond about 200 feet 
‘This extremely short range puts the col- 
lege broadcasters outside the legal defini- 
tion of a “standard radio station,” but the 


Federal Communications Commission keeps 
watchful eye on their activities. Since 


We 
3 yy 4 


Student interviews are a featute of station 
WVBR, which broadcasts from Willard 
Straight Hall at Cornell University. 
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the greatest range a station can produce 
without needing a license increases as the 
frequency decreases, most of them operate 
in the lower end of the broadcast band, be- 
tween 550 and 700 kilocycles. 

Many of the colleges have elaborate in- 
stallations, with several studios, large 
student staffs and costly equipment. Con- 
siderable technical skill (usually furnished 
by a faculty adviser) is needed for opera- 
tion, and even more for the initial construc 
tion work. Unless precisely engineered, the 
systems will broadcast either with insuf- 
cient power or so much that the FCC points 
an accusing finger for operating an illegal 
“standard” station. 

To avoid these dangers, most schools use 
the engineering service of the Intercollegiate 
Broadcasting System, an association in- 
cluding nearly all the college stations. IBS 
also arranges for advertising (which runs 
to six figures annually), exchanges pro- 
gram scripts and transcriptions, and oper- 
ates two regional networks that link as 
many as 19 stations with leased wires. 

‘The most popular programs are classical 
music—generally recorded—broadcast dur- 
ing study hours, 

‘The pioneer limited-area-coverage station 
is WBRU at Brown University, Providence, 
R.I. It was founded in 1936 by two student 
hams, George Abraham and David Borst, 
now officials of IBS. 


Sig 4 
“Speaking of Records” is one of WVBR'’s 


special programs. Joel Chaseman, in back- 
ground, plays and discusses jazz. 


Princeton's WPRU, a member of IBS, broad- Technical maintenance is usually done by 
casts a running account of a football game students, as here at Cornell, but IBS pro- 
from the stadium press box. vides the installation services. 
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Tomorrow's 
Missiles 


The hitting power of a light cruiser 
nestles under the wings 
AD-1 Skyraider. In the lin 


e-up are 
inch rockets, two 12-inch Tiny Tims and-o 


000-pound aerial torpedo. This three-ton 

cout punch is fired by a 175-pound 
sHanism that can also be used to carry 
bombs, radar or extra tanks of gas 


NG rorutar science 


ee 


| |OMORROW’S Navy will be ready to 
fight with weapons as deadly accurate 
as William Tell's arrow. Successors to the 
carronade and Dahlgren gun are such char- 
acters as Little Joe and the Gargoyle. Some 
are guided missiles, some are planes, some 
are power-packages. All fy regularly out 
over the Pacific from the Navy's Air Missile 
Test Center at Point Mugu, Calif. Each run 
is tracked by radar and telemetering de- 
vices. Some units are preset, unalterable 
once flight commences. Others, with their 
own radar to detect and steer for the target, 
are fiendishly accurate. Command-system 
missiles are usually radio-controlled; 
course-seeking missiles are directed by light 
beams or radio energy. 


The Gorgon (KU2N-1) is fired by aircraft 
against other aircraft. It is a radio-con- 
trolled flying bomb, rocket-motor powered, 
detonated by contact or remote control. 


Rai 


The target drone KDD-1 exists only to be 


shot at. An eight-inch pulse jet gives it 
230 m.p.h. It can be launched from a 
mother ship or catapulted from the ground. 


engine, it makes 190 m.p.h 
trolled. Here it is about to be catapulted. 


The bomb-toting Gargoyle (KUD-1) is car- 
ried by a mother plane for use against 
moving targets. Guided visually, it is driven 
almost as fast as sound by a Jato unit. 


Little Joe (KU? 


2) is fired by ships against 
aircraft. A short-range, radio-controlled 
missile, it carries a single bomb. Four 
rockets help it take off from shipboard 


KDR-1 is the standard Navy target. Pow- 
ered by a 35-hp. Kieghaefer reciprocating 


It is radio-con- 
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‘. TIMER FOR HEATING CYCLE 
Sear] 

Pew 
OXYGEN AND ACETYLENE CONTROL VALVES 


CONTROLS FOR ADJUSTING HEATING UNITS 


Machine “Cooks” Valves 


FLAME-HARDENING of valve stems, long 
laborious and uncertain hand operation, 
is done automatically and uniformly by the 
new Canadian machine shown above. Every 
four seconds, it turns out two valve stems 
toughened to withstand the battering wear 
of internal-combustion engines. 
Developed for Thompson Products, Ltd. 


by the Dominion Oxygen Co., both of Can- 


Earth-Movers Try Coal 


FAceD with the wartime problem of han- 
dling about 650,000 tons of ‘coal annually 
with restricted facilities, the Polymer Cor- 
poration’s synthetic-rubber plant at Sarnia, 
Ont., came up with the idea of using earth- 
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ada, the machine has metal clasps equally 
spaced around twin metal disks rotating. 
axle-deep in a quench tank. Valves are fed 
into the clasps (the only manual operation 
required), and as the disks turn the valve 
stems move into position before oxyacety- 
lene flames. After four seconds, the disks 
move again to heat two new stems, plunge 
the hot ones into an oil-and-water quenching 
bath, and bring up two finished valves from 
the opposite side of the tank. 


8 een — 
a ROTTS etc 


moving equipment. The 'dozers and scrapers, 
supplemented by belt conveyers, worked out 
so well that they got’a permanent job as 
coal-movers, as shown above. Coal, lighter 
than earth, doesn’t strain the machinery; 
it even helps lubricate moving parts that 
dirt would abrade. 


aE f = 
‘Sketch shows how the underground hydrants 


are used for direct servicing. With one 


Fuel Pits Fill P 


ITH speed as their stock in trade, air 

lines are constantly striving to make 
ground operations match the tempo of their 
pace aloft. One of the latest tricks to re- 
duce airport delays is a system of under- 
ground fueling pits, installed at San Fran- 
cisco’s Municipal Airport, which enables a 
DC-6 to, fill its 4,200-gallon tanks in 10% 
minutes and eliminates the need for cum- 
bersome gasoline tank trucks. 

‘The pits are fed by 13,000-gallon tanks, 
above ground, which are automatically re- 
filled from a million-gallon tank farm. The 
underground units include pumps, flow 
meters and canvas hoses mounted on 
hydraulically operated reels. A 4,000-gallon 


A hose truek provides link for planes some 
distance from a pit. Here a member of the 
fuel crew attaches hose to hydrant. Next 
he will extend hose on other reels to plane. 


Se eee ee sa 
unit handling each set of wing tanks, even 
largest planes refuel in a few minutes, 


anes Pronto 


differential in each tank saves additional 
time by allowing planes to empty their 
tanks back into the supply system in prep- 
aration for any mechanical servicing. 
‘Using portable ladders for access to wing 
tanks, airport workers can fuel planes 
directly from one of the underground 
hydrants if the pit's hose is long enough. 
For remote fueling, a special hose truck 
with hydraulically operated ladder and reels 
provides a speedy connection between plane 
and hydrant. Pressure in the hose is regu- 
lated, and the amount of fuel pumped into 
a plane is registered by an electrically con- 
trolled nozzle that is able to handle up to 


250 gallons of gasoline a minute. 


Hauled up truck’s ladder, the hose is ready 
to feed tanks 250 gallons a minute. System 
was devised by United Air Lines, Standard 
Oil of California and the Wayne Pump Co. 
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BAGGAGE 


Appointments of the new Presidential plane, the Independence, make swift travel safe and 


“White House” 
To Roam Sky 


Luxurious new Independence replaces 
the travel-worn Sacred Cow to speed 
President's aerial travels. 


Safety devices of every known type include 
a special airborne radar installation, with 
orange screen at center of panel on which 
terrain may be observed in spite of fog. 


HEN the President of the United States 
travels, a 315-mile-an-hour plane 
speeds him swiftly and safely to his des- 
tination 
Named the Independence, after President 
Truman's home city in Missouri, the special 
new Douglas DC-6 cruises 100 miles an hour 
faster than the Sacred Cow, the DO-4 that 
carried Presidents Roosevelt and Truman 
and other high officials to 55 nations in trips 
totaling 431,000 miles. Extra gasoline tanks 
give the Independence a range up to 4,400 
miles, and a pressurized cabin permits high- 
altitude flight. A  blue-and-tan exterior 
design, representing the American eagle, 


Teletypewriter set automatically codes and 
decodes confidential radio messages between 
the President and his cabinet advisers in 
Washington. It has range up to 3,000 miles. 


omfortable for th ef Executive and his party. 


outwardly distinguishes the flying White United Stat 
House from other craft of its type 
vigating equipment includes every 
known safety aid. A special radar set give nge confidential messa 
constant view of fog-hidden terrain, while cabinet advisers in Washington by radio 
dio altimeter, taking echo soundings, teletype, which scrambles the messages to 
precludes di ith mo prevent unauthorized interception, Across 
peaks, When making overwater flights, the the cabin, a large built-in sofa becomes a 
arries life rafts and life-preserver full-sized bed at night. A lounge aft of the 
stateroom serves as a dressing room. 
ntial Passenger accommodations provide upper 
fuselage aft and lower berths for 12 persons, or seats 
dent's swiv A galley with electric stove and 
rator serves the Presidential 
1s aloft END 


es. A telephone handset and 
trols of a concealed radio put the world's 
pitals at his fingertips. He may also 


es with his 


ger of collision 


handsomely furnished Presi 


of the entranc 


table inlaid with the 


of the 


Navigator may call weather stations e crew of the Sacred Cow, former Presi- 
where on earth for up-to-minute da‘ ential plane, will also fly the new Indepen- 
struments above vacuum jug include al- dence, shown below. Eagle's-head design in 
tim r-speed meter, blue and decorates four-engine craft 


Kodachromes by Lew Djehols 


Booms Build Bridge. Like a series 
of derricks, each supported by the one pre- 
ceding it, this novel military bridge is 
formed of identical boom sections suspended 
from anchored masts and~held rigid by 


2 Meg, 


Itself. A device to 
keep railroad cars level on banked curves 
and uneven roadbeds is the invention of 
Carleton K. Steins and William M. Keller, 
of Merion, Pa. Actuated by a weighted pen- 
dulum, it compensates for any slant in the 
tracks by tilting the body of the car through 
an equal angle in the opposite direction. 


—— 


cross-bracing. Invented by Edward F. 
Janke, Sr., of Washington, D. C., the bridge 
can be long or short, depending on the num- 
ber of booms used. Simplicity of parts per- 
mits rapid, unskilled assembly and repair. 


Extra Grip Aids Lift. two handles 
are better than one, believes George A. 
Spencer, of North Platte, Nebr., inventor of 
@ shovel that has a second handle near tts 
Scoop. Designed to be held in one hand 
while the regular handle is grasped by the 
other, the grip distributes the shovel’s 
weight evenly to permit easier carrying. 


Pea Sheller Splits Pods. Peas and 
¢ quickly removed from their pods 
invention of George D. Evernden, of 
Dallas, Tex. As the pods are passed through 
the hole in the upright stand, a blade held 
in the slot above slits them lengthwise. An 
‘adjustable roller, over which the split pods 
are then pulled down, spreads them apart 
to release their contents. 


protect the occupants of an airplane from 
the impact of a crash, Arnold Whitmer, of 
Buffalo, N. Y., has invented inflatable cush- 
ions designed to check passengers’ forward 
motion and keep them from striking hard 
objects. Primarily for use in forced landings, 
where the impact may not be sufficient to 


Signal for Dim Headlights. To 
show the driver of an oncoming car that 
your headlights are already dim and elimi- 
nate the nuisance of having to flicker them, 
Thomas M. Johnston, of Washington, D. C., 
has devised a small signal light. Placed 
between the headlights, it would remain lit 
(preferably showing a distinctive color) 
whenever the dim beams were in use 


demolish the plane but is liable to cause 
serious injuries, the cushions are stored, 
folded and deflated. beneath the seats when 
not in use. When a crash is imminent, the 
pilot releases a master control that inflates 
all of them simultaneously. Their curved, 
horseshoe shape is intended to keep passen- 
gers from being thrown sideways. 
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Housing Cost 
Cut by New 
Cubie Unit 


Some 
HIS is a picture of a module. No one 
has ever seen a module, except in a pic- 

ture. No one has ever touched it. In fact, 
it has no physical existence. But the mo- 
dule will save millions of dollars in Ameri- 
ca’s postwar housing. And it can help to 
build your house cheaper—and better. 

Have you ever noticed the trash piles 
around a building job? That waste is one 
big reason why you pay more for less 
housing. Behind it is a tradition of muddle, 
which the module breaks. 

Imagine a group of workers trying to as- 
semble an automobile. The wheels come in 
%” sizes; axles in .2”, so they don’t quite 
fit; a couple of men must set to work with 
files. New England-made windows and 
Middle Western frames are the same nom- 
inal size, but their actual dimensions differ; 
out come glass cutters. Fenders are stan- 
dard but the designer wants flare, so they 
are hammered to match the blueprint... . 

Make your hair stand on end to think how 
much a car built that way would cost? 
‘That's the traditional way to build a house. 
Every building-product manufacturer had 
his own sizes, related only by accident to 
products used with his. List sizes were 
(and are) nominal; actual sizes of the same 
product varied sectionally. Until recently 
there were 10 different wood-window “mar- 
kets,” each with its own actual sizes; you 
were out of luck if you tried to fit a window 
from one into a frame from another. To 
top this confusion, the architect chose di- 


Color photopraphe from a side lm prepared by A. Gordon 
Seinen tithe under spncorship of mann Incite 
of Architects and Producers’ Council, Inc. 
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1, Blazing trash pile near a building site 
means somebody's money is going up in 
smoke. All wasted material was paid for. 


4. But insulation fits and construction board 
joins at fourth stud without cutting. These 
Products were co-ordinated with wall. 


7. To the eye, modular brick looks just like 
ordinary brick. Here are the two side by 
side. Can you tell them apart? 


10. Glass brick makers were among first 
to use module. This brick is 7% by 7% 
inches—two by two modules, with joint. 


2 
2. More money went into cutting off the 3. Now look at this tiled wall—and see how 
scrap. It takes this man three to five min- many tiles had to be cut around the door- 
utes to slice each tile to make it ft. way and fire-extinguisher niche. 


5. The module co-ordinates ali house parts 6. All modular measurements are from cen- 
on a three-dimensional, four-inch grid. See ter of joints, not unit ends. That's why this 
how bricks fit into the pattern. three-module brick is only 11% inches long. 


9. Cross-section ‘of modular window with 
dular brick (left) has joint every two mo- modular brick, behind grid, shows how two 
dules; ordinary brick (right) is just off. can be used together with minimum cutting. 


11. Conerete blocks are a natural for modu- 12. Experts urge adoption of a 4- by 4- by, 
larization. These are four modules by two. 12-inch brick as most economical — tht 
Note the fit against steel window at right. largest size that can be laid with one han 
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13. This telephone lab interior shows how 
co-ordination permits easy fitting of equip- 


ment into six-foot planning units. 


15, Steel framing also benefits from the 
economies of the module. New types have 


20- or 24-inch centers—five or six modules. 


mensions for aesthetic appeal—and all parts 
must be cut to fit his plans. 

‘That is the traditional way, and it is still 
the way all too many houses are built. But 
the old ways are changing, thanks to the 
module. Not that the module actually 
changes either the materials of a house, its 
style, or the way it is built. It simply in- 
troduces the architect, the builder and the 
building-product maker to each other, mak- 
ing a team of these rugged individualists. 

‘The father of this bright idea wasn't in 
the building business at all. Alfred F. 
Bemis was a successful New England man- 
ufacturer who became interested in housing 
for students and textile workers. The more 
he learned, the more he was appalled. As 
a result, he wrote a history of shelter, set 
up a foundation to study it, and crowned 
his efforts with the Bemis module. 

As Bemis saw it, two things were needed 
to make sense out of the building industry. 
First, there had to be standardized sizes. 
‘This would save money by allowing mass 
‘production of a few types, shrinking costly 
inventories all along the line. 

But standardization alone wasn't enough. 
If bricks came in one set of standard sizes 
and window frames in another, the bricks 
would still have to be cut to fit. And even 
if brick and frame sizes were related, it 
wouldn't do any good if the architect spaced 
the windows by whim. There had to be co- 


POPULAR SCIENCE 


14. A horrible example: Shop drawing 
shows cabinets vary slightly; drawers cost 
$20.20 each. Standardized, drawers cost $2.90. 


— = - 
16. This house, designed by the 
Brick and Tile Mfrs. Asan., makes full use 
of modular masonry, doors and windows. 


ordination of everything that went into the 
house—including the plan. 

Bemis found the double answer in a com- 
mon unit of measurement. Standardization 
on multiples of this unit would cut the 
number of sizes. Use by all manufacturers 
would make parts fit together. Use by 
architects would enable all to take advan- 
tage of these savings, : 

Bemis called his unit a “module.” Others 
had suggested it but never agreed on a 
size. The larger the module, the fewer 
sizes of each product are needed, and the 
more the manufacturer saves. But the 
smaller the module, the easier it is to vary 
design. Bemis studied the size of every 
part of a wood-frame house, the common 
American type. He found that the greatest 
common divisor—the largest dimension 
most often used, singly or in multiples— 
was four inches. 

Four inches is the nominal thickness of a 
structural wall with 2 by 4 stud, and one- 
fourth the usual distance between stud 
centers. It is roughly half the thickness of 
floor; it is the thickness of a brick, and 
half its length. It works with both wood 
and masonry: most wasteful cuts come 
where these meet. And it is a good com- 
promise between mass production and flexi- 
bility: big enough to limit sizes sharply, 
yet small enough for flexible planning. 

Using the module, an architect plans most 
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A.G.LORIMER , ARCHITECT 


‘This Industry Engineered House is modular. eliminating extra cuts. Partitions can be 
Test units will be built at the University built as unit, swung up and wedged into 


f Illinois, where thorough studies will be place. Bathroom and kitchen are put back 
made on best assembly methods. Note how to back to cut plumbing costs. Dirt from 
almost a he building's major dimen- cellar-garage excavations will be used to 
sions satisfy the four-inch-multiple rule. raise grade around house so only 4%4-foot 
The two 16-foot ‘sections of this two-bed- hole is needed. Other modular houses range 


room, one-story model permit the use of up to two-story, four-bedroom types, in- 
stock 16-foot floor joists without cutting or cluding a glass-walled sun house. Designs 
intermediate support. Partitions carry no are sponsored by National Retail Lumbe: > 


load, so floors and ceilings can be unbroken, Dealers Assn. and the Producers’ Council. 
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More and more products are being designed 
in modular multiples. The office unit 
shown above uses a whole group of them. 


dimensions in multiples of four inches. Then 
the center of most joints will fall on a 
modular line, bricks come out even around 
doors and windows, sheathing needs a mini- 
mum of trim, few tiles need be cut. 
Workers at the site become what they 
should be: assemblers, not manufacturers. 
Materials, labor and time are saved. The 
architect designs a better building because 
he thinks out details more thoroughly. And 
the module is a boon to prefabricators. 

Bemis died when his big dea was barely 
under way. Today, architects, building- 
product manufacturers and the American 
Standards Association have united to urge 
general adoption of the Bemis module. Al- 
ready a wide range of products—glass 
bricks, most lighting fixtures, tiles, many 
clay bricks—come in modular sizes. Both 
wood and steel windows are modularized. 
Plumbing and heating products have still 
to fall in line, but a house shell can be built 
entirely from modular products. 

‘All future New York City building de- 
signs, other than schools, will be modular— 
thanks largely to A. G. Lorimer, a module 
enthusiast until lately chief architect of the 


city's Public Works Department. Now the 
Veterans Administration is urging modular 
designs for its hospital program. Next 
step is an internatfonal module, The United 
Nations Standards Committee is now con- 
sidering proposals—mostly for 10 cm., in- 
terchangeable with four inches. 

It is hard to estimate just how much the 
module saves. Once two bricklayers were 
told to lay walls on either side of a window, 
for a housing exhibit, One was given 
modular brick; the other, ordinary brick. 
Checking later, officials found the modular 
bricklayer up to the lintel, while the other 
was fuming along on a lower course, labori- 
ously cutting a brick at the end of each tier 
to make it fit against the window frame. 

‘The module saves money for the manu- 
tacturers, the builder, and you, the ultimate 
consumer. But workers like it too. A Bal- 
timore contractor hired bricklayers from 
Oklahoma, where the module 1s widely used. 
In a few days they had a complaint: 

“See here,” they said, “if you'd just get 
us some of them modular bricks we could 
really do a job for you!” He did, and they 
did. With the module, so can you. END 


The module's savings are especially great in Jarge buildings, such as Fresno’s City Hall. 
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Cuts Steel Like Butter, That's 
the way this oxygen cutting machine slices 
locomotive parts out of steel plate. It auto- 
matically turns out uniform parts up to 
eight inches thick, the cutting torch follow- 
ing a master template of the required size 
and shape. The machine is used at General 
Electric's locomotive shop at Erie, Pa. 


Stinson Voyager Carries Four. 
This personal plane flies at 125 m.p.h., has 
a 165-hp. Franklin opposed-cylinder engine. 
In another version, the Station Wagon, the 
two rear seats lift out to provide 24 cubie 
feet of cargo space. Both take off in 590 
feet with 2,230-Ib. gross load. 


She Stoops to Conquer. This 500- 
mp.h, Navy fighter has been taught to 
kneel—but only so as many as possible can 
be packed into an aircraft carrier. Pumping 
a hydraulic mechanism lowers the nose of 
the North American XFJ-1 onto a self- 
contained dolly; the nose gear retracts, 
and the plane can be pushed into place. 


Radio Goes on Tour. Boulder Dam 
—in the background—is just one of the out- 
of-the-way places where GE's new portable, 
rechargeable radio was tested. It was moré 
fun than work for designer A. David Mid- 


dieton, who took the set on a 15,000-mile 
test tour of the United States and Canada. 
Middleton reports that the radio brought 
in programs at the most remote points. 
‘The set was recharged on the auto battery. 


cocroser 1947 129 


a 


Se ee os 


am i = =e t eae! 
xperimental subway cars will have shiny, streamlined, stainless steel exteriors, 


Subways to Pack “Em In 


IRANSPORTATION’S Sad Sack, the 

subway rider, is going to get a break at 
last. The New York subway system has 
ordered a 10-car experimental train, which 
hopeful subwayfarers have already dubbed 
the “Super-Dooper.” It will arrive next 
year to give them a cleaner, quieter, 
smoother, brighter and altogether cheerier 
ride. : 

The patron will spot the new train the 
moment it pulls into the station, its stainless 
steel sides gleaming. He will find the door 
easier to push through—it is four inches 
wider—in rush-hour jams. Inside, he'll be 
greeted by a bright two-tone color scheme 
instead of grimy green. When he unfolds 
his paper he will be surprised by three times 
the usual amount of light; fluorescent 
lamps will throw 17 foot-candles at the 
reading level. What's more, there will be 
no annoying blackouts at third-rail gaps; a 
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flywheel will keep the motor generator spin- 
ning 10 seconds without current. 

‘As the train pulls out, the passenger will 
find it picks up speed a little faster and 
lot more smoothly. Better motor controls 
will help smooth starts. Coil springs and 
vertical and horizontal shock absorbers will 
take out sway and bumps. A lot of noise 
will be gone, partly because of the individ- 
ual-truck suspension of the four 100-hp. 
motors, one for each axle. The gears that 
transmit power will be constantly bathed in 
noise-absorbing oil, the wheels will be re- 
silient and rubber-insulated, and the usual 
clattering brake-mechanism rigging will be 
eliminated. 

‘The rider will get plenty of fresh, clean 
air en route. A roof grille will pick up 3,000 
cubic feet a minute from outside; the heavy 
dust particles will be whirled out by a cen- 
trifuge, the light ones pulled out by a pre- 


Clean, fresh air, bright lights, and 2 smooth 


Comfortably 


clpitron. In winter the fresh air will be 
heiited. Twice as much air will be recircu- 
lated by blowers. With outlets carefully 
planned to eliminate drafts, this double cir- 
culation system will move 100 feet of air 
past the rider every minute. In hot weather 
the recirculation will automatically step up. 
And passengers won't have to worry about 
catching subway colds or flu germs because 
both air streams will be sterilized by ultra- 
violet lamps that kill 95 to 100 percent of 
airborne bacteria. 

Curiously, the improved braking system 
will help keep the cars cleaner. With present 
brakes, eight tons of steel dust are ground 
off the shoes of New York City’s thousands 
of cars every day and deposited on the 
tracks, cars and passengers. The new cars 
will have dynamic brakes (the electric 
motors run in reverse), and the friction 
brakes won't take over until the speed of 


ride will help eliminate 


those subway blues. 


the train has been brought down to 10 m.p.h. 

If the subway rider gets lost along the 
way, a specially illuminated subway map 
in each car will help him find his route. And 
he'll have no trouble finding the names of 
the stations—each one will be announced 
over @ loudspeaker. 

‘The train will be built by Budd with two 
truck designs for comparative tests. The 
cars with one type will cost $109,000 each; 
the others, $116,000. Both are a good deal 
more expensive than present types, but 
their stainless steel and aluminum construc- 
tion, which saves 10,000 pounds per car, will 
help make the difference up in lower ope! 
ating costs. Reduced maintenance of the 
bright-metal exteriors will also mean a 
saving. 

Interiors of the new cars will follow pres- 
ent designs pretty closely, but there will still 
be plenty of room for standees. END 
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simplified by its folding 


2-0-2 in Production 


Spexp, comfort and economy are the com- 
bined aim of the 40-passenger, twin-e 


gine 


sher Gets Jet Boa 


A PAIR of Westinghouse 19-XB j 
under the wings, join 


's, slung 
with counter-rotat 


Yings Fold for Storage 


STORAGE of the Convair L-13 (above) is 
wings and tail 


First all-metal liaison plane, 


it carries six 
rsons and can be towed in flight. Its uses 
will include’ supply-dropping, ambulance 
work, photography and communication. 


2-0-2 


Martir (above). Now in production, 
it cruises at 280 m.p.h. and offers such fea- 
tures as built-in loading steps and special 
racks for passenger-handled luggage 


ing propellers in the tail to give the Doug- 
las Mixmaster (below) a speed of 500 
mp.h. Used for alternate or emergency 
power, jets each deliver a 1,600-Ib, thrust. 


9 HE growing airways of our neighbors 
to the south, like other air and sea lines 
the world over, bear colorful insignia re- 


flecting proud traditions. Here are some 
examples, ranging from stylized modern 


; 
wings to two symbols—the condor and the 

UE AMOTIGA — es SoA wre Seas 
in South American skies long before man 


ever decided to take to the air. 


et ree 


Lloyd Aero Boliviano is among the air lines 
that portray the giant Andean condor, 


Centro Americanos, an organization that 
which is also the national bird- of Bolivia. 


operates over Central and South America. 


7 

is q 

4 
Flota Aerea Mereante Argentina’s emblem Cruzeiro do Sul, of Brazil, depicts a seagull 
has wings and a map of the Atlantic Ocean, _fiying beneath the Southern Cross (from the 
symbolizing its operation on overseas routes. Brazilian flag), for which the line is named. 

2 


Compania de Aviacion “Faucett,” of Peru, Panair do Brasil, an international line, re- 
has a stylized wing and an inset showing the _peats the globe and Southern Cross of Brazil, 
condor perched upon a map of the country. uses the wing and color of parent company. 


| 
. 
j 


Aerovias Nacionales de Colombia also relies Linea Aeropostal Venezolana’s graceful bird 
upon the condor. Its insigne shows the bird carries the line's monogram against a 
hovering over a circled map of Colombia. bright background of the national colors. 
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Radiation Meter 
Faster Than 
Geiger Counter 


METER that counts fragments from 

exploding atoms 50 times as fast as a 
Geiger counter has been developed at the 
‘Westinghouse Research Laboratories. Able 
to tally 100,000 particles a second, the new 
instrument can be used for jobs that make 
the slower Geiger tube “go crazy”—such as 
measuring how fast some nuclear mate- 
rials lose their radioactivity. 

Geiger counters contain a gas that atomic 
Particles will ionize, or break up into 
charged gas atoms that conduct electricity. 
‘This ionization permits a surge of electricity 
to flow through the tube and trip a counter. 
So long as the particles arrive at a reason- 
‘able speed—less than 2,000 per second—the 
Geiger tube counts each one. But above that 
rate the gas cannot ionize and de-ionize fast 
enough to keep up with the incoming par- 
ticles and the tube loses count, giving a 
steady current instead of individual surges. 

‘The new device, invented by Drs. Fitz- 
‘Hugh B. Marshall and John W. Coltman, 
uses a different principle providing clear 
counts up to 100,000 per second. As shown 
in the drawing below, it has a fluorescent 
screen, a spherical mirror, and the recently 
developed multiplier photoelectric cell, con- 
nected to amplifying and counting circuits. 
Atomic particles enter the detector via a 
thin aluminum window that covers a slit in 
the center of the mirror. This aluminum 
window keeps out light, which the detector 
cannot distinguish from atomic particles, 
but lets the particles through. The particles 


Dr. Marshall holds a radioactive wire near 
the new meter. Tt counts atomic explosions, 
which appear as flashes on the oscilloscope. 


hit the fluorescent screen, making it give 
off a light ray, which is reflected by the 
mirror to the light-sensitive plate in the 
phototube.* The light ray knocks loose a 
swarm of electrons that travels inside the 
tube from one multiplying plate to another, 
growing in size each time it bounces off a 
plate. When the swarm finally reaches the 
collector, the number of electrons it con- 
tains has increased a million times. This 
electron burst is then amplified to trip a 
counter or make a flash on an oscilloscope, 
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YOURS? Popular Science Monthly will pay Sve 
dollars for every such hot “ite edi- 
fers decide “to publish. ‘connet “be 


bike see them make 


NEWS Pape, 
Disraiste 


SLOAN 


Mechanized Newsstands. To speed 
rush-hour buying of newspapers, Ethel Gel- 
ler, of Brooklyn, N. ¥., wants coin-operated 
dispensers on street corners and in subways. 


(serren WATT 


Safe-Passing Signs. Placed on the 
backs of slow-moving trucks, they would 
warn of approaching cars and prevent acci- 
dents, asserts Edgar Peck, of Geneva. O. 


See-All Sink Pipe. Clogs in the drain 
could be spotted before becoming serious 
if pipes were made of transparent material, 
declares Jack E. Sun, of Shanghai, China. 


Shake-Safe Strainers. Two strain- 
ers, clamped together, would simplify the 
rinsing of foods that require tossing, writes 
B. W. Sorrow, of Seattle, Wash. 


Self-Closing Drawers. spring-fas- 
tened bureau drawers that slide shut by 
themselves would save time and tempers, 
believes Mrs. H. C. Crouch. of Dallas, Tex. 


Nonstop Typewriter. For uninter- 


rupted typing, J. O. Day, of Fort Worth, 
Tex., suggests long rolls of paper marked 
in standard page lengths for later cutting. 
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homemakers. It makes an impressive gift, 
PROJECTS OF THE MONTH too. You'll find how-to-build plans starting 
on page 164 of this issue. 


Muminated Garden. Here's some- 
thing to whet your tinsnips for. le of 
C R A F T W 0 R K polished copper or brass, a “planter’s lamp” 
adds that touch of living greenery prized by 


Engine Planes Tiny Boat. You hull is made of easily shaped balsa blocks. 
don’t need to bother with laborious planking A model gas engine powers it at a fast clip 
methods to build this 16-inch speedboat; its in the water. See page 176 for details. 
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Navy Cruiser Tests 
Plastic Bridge Shelter 


Tue almost legendary spectacle of a ship’s 
open bridge, its handful of hardy watch- 
standers lashed by wind, rain and spray, 
may soon be a thing of the past. To shelter 
exposed personnel on the traditionally open 
bridge of warships, the Navy is experiment- 
ing with a transparent plastic shield de- 
signed to be put on the forward section of 
the bridge and give it front, side and par- 
tial overhead protection. 

Familiarly known as the “greenhouse,” the 
windowed canopy (at left, above) is formed 
of panels of clear plastic set in a metal frame- 
work, Besides balking the ravages of weath- 
er, it is intended to provide protection in 
combat against gun blasts and fumes. Now 
undergoing a trial installation on a light 


the USS Manchester (at 
, it was constructed in the 
Shipyard at Boston in a series of experiments 
to determine the most effective covering for 
ultimate fleet-wide application, 


right, 
Naval 


Spherical-Valve Faucet Does Two Jobs at Once 


Tue single handle of this novel kitchen 
faucet, made by the Flo-Master Corp., works 
like the control stick of an airplane to pro- 
vide simultaneous regulation of both tem- 
erature and volume. Operating a spherical 


valve, the knobbed control is moved from 
side to side to vary the proportion of hot 
and cold water flowing through the sphere's 
Y-shaped tubes to the outlet, as diagramed 
t right. When the knob is pushed 
rear, it shuts off the faucet by dis- 
recting the base of the Y from the spout; 
pulled forward, it gradually brings the 
openings of Y and spout together, increas- 
ing flow without altering temperature 


COLD WATER 


WARM WATER HOT WATER 
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wed bus going fast riveting gun, as heard fr Nearby light plane (65 hp.) 
on @ bumpy country road. stance of 35 feet during its engine warm-up. 


Four-engine transport plone 


flying 2,000 feet overhead. 
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PAINFUL 


NOISY 
STOTT dle = Talk if you must, b 
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rough going. 


70-80 DECIBELS 


50-70 DECIBELS 


UNCOMFORTABLE 


Can We Fly 
Silently 2 


NACA’s “quiet” plane points the way 
toward a lot less racket from the air 


—but how much noise is noisy? 


By Herbert Johansen 


AS THE test plane rolled to a stop, an 
acoustical engineer stuck his head’ out 
of the cabin door to shout: “We've done it, 
chief. That new exhaust gadget lopped off 
another five decibels! 

He jumped down, joined a group of men 
at the end of the runway and pointed to a 
graph. “This 100 decibel reading,” he ex- 
plained, “was taken from the rear passenger 
seat, You remember. 

Forget your infernal decibels,” broke 
in the “How did it sound?) Was it 
comfortable?” 

“Well, if you mean the over-all ni 
guess there wasn't much difference.’ 

“Then try something else. Air-line pas- 
sengers aren't wired for decibels. 

Decibels, a measure of sound intensity, 
like statistics, can be made to prove almost 
anything. Acoustical engineers, with tun- 
ing forks, electronic analyzers ‘and octave 
filters, can and will demonstrate that air- 
planes are not as noisy as you think, 

But there is more to sound than decibels, 
or the energy of the vibration, Also impor- 
tant is frequency, or the rate of vibration 
of the sound. Both together make up per- 
ceptible loudness. The catch is that the 
human ear cannot tolerate much sound 
energy at high frequencies, but can tolerate 
a great deal more at low frequencies. 

A high: propeller-tip speed, for instance, 
produces both a high frequency and a high 
intensity. Cabin soundproofing has helped 
reduce this sound irritant for air passen- 
gers, but that is no comfort to a man in his 
quiet parlor when a plane flies overhead. 

The greatest clamor against airplane 
noises today comes from the man on the 
ground who lives near an airport. Annoyed 


se... 1 
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residents put up a strong fight to abandon 
Newark Airport as an international field; 
Baltimore introduced an ordinance (fortu- 
nately defeated) to prohibit all air traffic 
over the city; a Southern California dairy 
farmer recently sued an adjacent airport and 
won $5,000 because noisy planes upset his 
cows, 

By far the most serious threat to aviation 
(if it had been adopted) was a recom- 
mendation by air veteran Grover Loening 
that a noise limitation of 70 decibels at a 
distance of 500 feet be made a law. That 
would have permanently grounded all air- 
planes in the United States. 


What About Jets? 


All this fuss does not take into considera- 
tion the jet and perhaps rocket-powered air 
transports of tomorrow, At a meeting of the 
American Society of Mechanical Engineers, 
Kenneth R. Jackman, chief test engineer of 
Consolidated-Vultee Aircraft, reported that 
in the bare cabin of a jet plane with engine 
running, the noise level was 121 decibels. 
He also told of standing near the tailpipe of 
a jet—after five minutes he experienced “an 
unbalanced sensation and dizziness.” 

A few months ago I was at an Army Air 
Forces base when test-pilot “Slick” Goodlin 
tried out the rockets of his experimental 
XS-1 on the ground before being bore 
aloft under the belly of a B-29. The com- 
bined vocabulary of some 50 newspapermen 
and aviation writers couldn't describe the 
resulting noise, which evidently blew the 
top off the decibel scale. 
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engineers use this fuselage of a salvaged plane to test soundproofing materi: 


Silencing the airplane enough to appease 
the public is generally conceded to mean 
lowering the present over-all noise level of 
100-110 decibels to 85. With progress be- 
ing made decibel by decibel, that’s a long 
way to go. The only real solution is to elim- 
inate aircraft noises at the source. 

Today the propeller is airplane Public 
Enemy No. 1, even though exhaust noises 
may be almost as loud, That's where the 
decibels get their licks in again. Since deci- 
bels are a logarithmic function rather than 
a physical quantity, two simultaneous equal- 
intensity noise sources do not double the 
sound level but simply raise it three deci- 
bels above one noise source, So completely 
eliminating the slightly lower exhaust noise 
will accomplish nothing so long as the higher 
propeller noise exists. Again, there is little 
to be gained by silencing the propeller un- 
less the exhaust is hushed. 

It has been known for years that propeller 
noise can be reduced greatly by lowering the 
tip speed of the propeller blades, using 
more or longer blades, But one manufac- 
turer of light planes (loudly buzzing flies in 
the noise ointment) states that the use of 
three blades instead of two would increase 
a propeller’s weight by 60 percent, its cost 
by several times. 

Recently, however, the National Advisory 
Committee for Aeronautics confounded the 
“no can do” faction by flying an experi- 
mental plane that at 300 feet, according to 
observers, made no more noise than a glider. 
The plane was a modified Army Stinson L-5. 
Instead of two blades rotating at 2,000 


NACA plane does silencing job with « five-bladed, geared-down prop and an engine muffler. 


r.p.m., it had five stubby blades rotating at 
1,000 r.p.m., which practically eliminated 
the propeller-tip whine. The exhaust noise, 
which would have canceled this gain, was 
taken care of by an oversize mufller. Over- 
all noise was reduced from 90 decibels to 
66, enough to placate the most critical citi- 
zen-if cost permitted general application. 

Mufllers, once propellers are made quiet- 
er, become a problem in themselves. Muf- 
flers have been devised that work, but they, 
too, boost costs and weight-and often 
reduce engine efficiency. 


Making Silencing Pay 


Curtiss-Wright, however, has developed a 
system that pays for itself by utilizing ex- 
haust gases to give added power to recipro- 
cating engines by means of a rear turbine 
wheel, at the same time cutting down noise 
considerably, So by the time the propeller 
problem has been solved, engineers may 
have licked the exhaust racket. 

‘As these major noises are reduced, “engine 
clatter” emerges, Low in the decibel scale, 
this includes the noises of rotating parts, 
carburetor, gears, etc, When they become 
important, improved vibration insulation 
between the engine and its mounting will all 
but eliminate them. 

For the airplane passenger, a great deal 
has been done in cabin soundproofing. Fi- 
berglas is considered one of the best blankets 
for this purpose. In a Stinson Voyager, it 
has reduced cabin noises so much that 
static on an overhead radio loudspeaker be- 
came annoying, 


In soundproofing, however, weight again 
must be considered. Theoretically, you 
could soundproof a cabin to pin-drop quiet- 
ness, but the added weight would certainly 
make the plane too heavy, Consolidated 
solved the weight problem in the new Con- 
vair 240 by using two inches of spun glass 
layer-caked between strips of plastic film. 
Total weight, including trim cloth, is only 
325 Ib., as compared with previous methods 
that added about 900 Ib, 

Another noise-killer is a “floating cabin,” 
in which the sidewalls and ceilings are 
mounted in rubber and at no point attached 
directly to the fuselage. Experiments on one 
transport indicate that this method will 
achieve a new low in cabin noise and reduce 
vibration by 60 percent. 

Then there are the interior cabin noises, 
such as high-frequency whistles of ventila- 
tors, imperfectly fitted doors and leaky win- 
dows, which can raise the noise level by 20 
decibels. These all add to the problems that 
must be solved by acoustical and aircraft 
engineers. And with pressurized and air- 
conditioned cabins come new sources of 
noise: compressors, expansion turbines, etc. 

But we can look forward to an air liner 
with geared engines driving multiple-bladed 
propellers, the exhaust muffled, the cabin 
soundproofed, cruising almost noiselessly at 
300 to 400 m.p.h. Even then, though, 
there is a catch—at high speed, the noises 
caused by the flow of air over the plane may 
emerge from their present obscurity. 

So it looks as if acoustical engineers, like 
the airplane, are here to stay. END 
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Scooter Goes Rural 


Weany of endless plodding, California 
farmers are using motor scooters like this 
Salsbury for tending irrigation ditches. Low 
center of gravity, jolt-absorbing wheel sus- 
pension, and automatic clutch and trans- 
mission help the two-wheelers do a good 
job on rough terrain. 


Twists Test Bodies 


‘Tus Ford is leaping into the air on one 
of its 200 trips around the “body-twist” 
course at the Dearborn test track. Here 
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Mattress Kills Chills 


Mumaty-suaren to save weight, this new 
56-oz. Army mattress allows troops to sleep 
in the snow. It is blown up to provide an 
insulating dead-air space, lacking in blank- 
ets when crushed beneath the user. Made 
of rubber-coated nylon, the mattress is hol- 
lowed to keep the sleeper from rolling off. 


body and frame are subjected to extreme 
torsion stresses—first in one direction, then 
the other—as indicated by the whipping 
aerial. The test is one of a series that 
experimental Fords must undergo. 


Patients Get a Lift 


Lirtine hospital patients into and out of 
hydrotherapy baths is easy when this spe- 
cially designed hoist is used. The patient is 
supported on a pallet of wood and steel, at- 


20-Manpower Trowel 


Wrrn this electric trowel a man can 
smooth concrete 20 times as fast as by hand. 
As its four blades are rotated by a ¥-hp. 
electric motor, they both vibrate the con- 
crete and smooth its surface. The vibration 
brings the finer grains to the surface, re- 
sulting in an extra-smooth finish. The trowel 
was built by engineers of the Metropolitan 
Water District of Los Angeles. 


tached to a hydraulic plunger, which can be 
swung in a complete circle. Valves on the 
cylinder control the “elevator,” which is 
made by the Globe Hoist Co. Obtaining its 
power from compressed air, the device can 
support a 500-Ib. weight. 


r q 
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Fin to End Skids 

Tus new three-wheel racing car has a 
large hydraulic fin to prevent skids by creat- 
ing air resistance. A front-wheel drive 
model, it is designed by Edward J. Sher- 
meister, of Sheboygan, Wis. The model of 
the car shown above is being examined by 
Wilbur Shaw, president of the Indianapolis 
Motor Speedway, where the full-size car will 
be entered next year. 
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ECHANICS OF LIVING 


How Your 


Electric Refrigerator Works 


R three out of four American families, 

electric refrigerators have replaced the 
old-fashioned icebox and drain pan on the 
back porch, Besides standard models, 
household types now available include two- 
temperature refrigerators, combining space 
for ordinary food storage with a low-tem- 
perature compartment for storing frozen 
food; and home freezers that do the quick- 
freezing, too. All of these modern develop- 
ments apply a simple natural law. 


On a warm day you perspire, because 
perspiration cools your skin as it evaporates. 
When any | is to vapor, it chills 


whatever it touches, Therefore the key part 
of an electric refrigerator is a place where a 
liquid, the refrigerant, continually evapo- 
rates. ‘The ice-cube compartment of a stand- 
ard refrigerator serves as its evaporator, and 
is therefore its coldest spot. It freezes water 
placed within it and cools the rest of the 
food storage space. 

Obviously there must be some provision 
to replace the liquid refrigerant that evapo- 
rates, Therefore, the vapor is not allowed to 
escape, but is tumed back into a liquid so 
that it can be used over and over again 

Any gas, even air, liquefies when you get 
it cold enough. It will tum into a liquid at 
a much higher temperature if you apply 
pressure. In fact, if the boiling point of its 


Typical electric refrigerator, sh 
posite page, works like this. A bottle of 
ater, at room temperature, is put 

F I 
erator to chill. Liquid refrigerant 
vapor in evaporator (1) 
veyed from bottle by natural 


irculation 


air in food compartment. Suctior 


to compressor (2), which puts it und 
gh pressure to liquefy when heat of 
sion is dissipated to. surrour 


and cycle is repeal 


Liquid flows 
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refrig. 
pipe lead: 


liquid form is not unreasonably low, a vapor 
will liquefy at room temperature under 
pressure alone, 

Such a substance is used in mechanical 
refrigeration. Most household refrigerators 
employ Freon 12, sulphur dioxide, or Freon 
114, which have boiling points of —22°, 
+14° and +38? F., respectively, at normal 
atmospheric pressure. Under the pressure 
supplied by a compressor, they readily turn 
from vapor to liquid at a room temperature 
as high as 100 degrees 

Since a gas gets heated when a piston 
compresses it, the surplus heat has to be 
removed to allow the gas to condense. This 
takes place in the refrigerator’s condenser, 
which may be a small finned coil past which 
an electric fan blows a stream of air to dis- 
sipate the heat. In other models, it is an 
extended coil mounted on the back of the 
refrigerator cabinet. 

Connected together, these essential parts 
form a hermetically sealed system in which 
the refrigerant circulates, abstracting heat 
from the cooling compartment each time it 
passes through. Designed for maximum out- 
side temperature, the capacity of the cool- 
ing system when running constantly is 
normally much more than sufficient, and 
therefore a thermostat automatically ‘turns 
it on and off as needed. 
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Teletherm 
Tracks Target 
by Heat 


op 


into electri 


normal. situatio 
More heat would spread rays fart! 


ESS than ever now can the dark of night 
hide military operations. The Tele- 
therm, latest night detector, is no bigger 
than a couple of large suitcases, but it can 
pick up a steel mill at 15 miles or a truck at 
three or four—and put a recognizable pic- 
ture of the target on a cathode-ray screen, 
Developed by Dr. Marcel J. E. Golay, of the 
Signal Corps Engineering Laboratories at 
Bradley Beach, N. J., it is activated by heat 
from planes, tanks, or even a soldier's body. 
The Teletherm’s camera has a rock-salt 
lens that focuses heat rays from the tar- 
get on a scanning mirror. This scanner, sim- 
ilar to one used in the mechanical television 
cameras, is moved by an electric motor back 
and forth 50 times a second and up and 
down five times per second, The heat rays 
it picks up are reflected to a photothermal 
detector that converts them into electrical 
impulses, These are amplified and trans- 
mitted to the thermovisor, much like a tele- 
vision receiver, where they create the target 
image on the viewing screen. 
The heat-sensitive detector is what makes 
the Teletherm different from the supercon- 


ducting bolometer developed at Johns Hop- 


kins by Dr. D. H. Andrews (PSM, July '46, 


tube (lett above) uses light to turn heat waves 
as 


jiagrammed below. Top drawing shows 
bottom, what happens when heat hits tube, 
er, cutting off more light. 
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Teletherm camera, on right, has lens of rock 
salt, which transmits heat better than glass. At 
left’ is receiver, called a thermovisor. 


p. 126), The Teletherm detector is much 
smaller and, unlike the Andrews device, it 
is not complicated by the need for insulated 
cans of liquid hydrogen and nitrogen. 
Heart of the detector is a very small 
helium-filled tube sealed at each end by a 
thin plastic film, The forward film, less than 
a millionth of an inch thick, is coated with 
aluminum to absorb heat from the target. 
This heat warms the helium, expanding it 
so that it bulges the rear film, which is 
antimony-coated to form a flexible mirror. 


hind lens is at far lef 
sitive tube is at lower left center 


The mirror is part of the tricky optical sys- 
tem that regulates the amount of light reach- 
ing a photoelectric cell. Current from the 
Il controls the viewing s The 
t absorbed by the detecting film, 
the greater the bulge in the flexible mirror, 
and the smaller the amount of light reaching 
the photocell. Through proper connections 
with the amplifier feeding the viewing 
screen, this reduction in light is translated 
into a brighter spot on the screen. A hot 
target makes a very bright spot. END 


Spins Errors Away 


Tue problem of neat erasures and what to 
give your secretary for Christmas can be 
solved by the SpeedEraser. Pencil-shaped, 
it has a notch that fits the typewriter key 
guide and centers the one-character-wide tip 
on the error. Pushing the shaft then rotates 
the eraser on the paper, removing the mis- 
take but leaving no smudge. Made by 
Blue Robin Corp., of New York City, present 
models fit all but noiseless typewriters. 


Needle for the Blind 


Tue needle shown above can be threaded 
by sense of touch alone, so blind persons 
can use it without assistance. The thread is 
pulled down between two notched prongs, 
somewhat like the tines of a miniature fish 
spear, that trap it in place. Made in Eng- 
land, the needle is available without charge 
to any blind person in this country who de- 
sires it. It is being distributed by the New 
York Guild for the Jewish Blind. 
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How to Fly a Helicopter 


Seat et La 
is on the left. Weighing long, countir of the blades in 


2% tons, this four-seater cruises at 80 m. p.h.on front; the diameter of the main rotor is 48 feet. 
hp, engine. It is 12 feet high and 57 feet aller ‘copter is a Bell two-seater 


lot. Roy P. Beer, of HAT, 4 
iving” position, His right hand 

yclie control stick that determines di- 
rection, his left on the pitch control that rules 
His feet are on the rudder pedals, The 
d with the pitch control—the 
pitch of the rotor blades, the more 
eded. For fine power adjustment, 
he grip on the pitch lever just as \ 
you would a motorcycle throttle, 4 


ine speeds 
treme right dial of middle row; rotor brake 
white handle at left of lower group of tc 
in lower left fore 
ain rotor. White c¢ 
is eyclic control 
ground change the pitch of 
the little tail rotor that steers the ‘copter 


Fo your training flight you have the 
use of a $70,000 Sikorsky S-51—and 
Helicopter Air Transport of Camden, N. 
will charge you $2,000 to learn to fly it. 
When you start, just remember that it’s as 
complicated for a regular pilot as a plane is 
for an auto driver. A ‘copter is both lifted 
and propelled by its main rotor (PSM, June 


This little tail rotor steers the ‘copter by kick- 
ing or sucking the stern around according to the 
setting of the reversible blades, here at full right 
rudder. It also keeps torque of the main rotor 
from swinging the fuselage around. 


Starting your engine, make sure the pitch lever 
is all the way down, minimizing upward pull. 


This is also correct ‘position in case of dead- 
stick landing after engine failure, when the 
blades autorotate and ease you down. 


"44, p. 57). To go up or down you increase 
or decrease the pitch of the rotor blades. 
To move horizontally you also change the 
pitch, but for only part of each rotation— 
decreasing it in the sector toward which you 
wish to move, increasing it on the opposite 
side. This is “cyclic” pitch control. 

PSM photos by W. W. Morris 


n your rotor bl 
pher—assume to go aloft. Hy- 
des from swing- 

100 far back and forth on their vertical hinge 
assemblies as they rotate, 


for the 


draulic dampeners keep the b 


To take off, you bring the pitch lever about 
halfway up and move your control stick slightly 
forward to compensate for any wind on your 
nose and permit a straight-up 

roars and you leave t 


cent. The en- 


ound 


» 
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: ate of climb to 800 feet a min: 
keel by w ic al st s te—and tick forward. This decreases 
ward part of the orbit and in. 
rear, so that the ‘copter noses 


and pulls ahead. 


you would 
Hraight and level Ail 
forward speed yc 


The pitch control is held about half- 
to keep the altitude constant. If you 
fly backward or sideways. with 


keeping the ‘copter’s nose 


the control stic s ne 
ahead with’ your rudder podals 


pitch of the rotor sc 


To land, you push the pite 


down to distance an auto needs at that speed. Now ease 
lose altitude and the eraft gl h 


with pitch control, using a little left 
m.p.h. Now come full back o ed torque. P.S.: If this 
while reducing pitch a little This bring p the you would have been 
nose and stops the helicopter dead in h ‘is »wed to rise only a foot from the ground! 


— - ee. 


A tractor loa 


HMalf-Track 
Gets Farm Job 


N ARMORED half-track, built to haul 
troops and cannon into battle, has 
started civilian life down on the farm. Scat- 
tering lime over depleted fields, it spreads as 
much as 100 tons a day. Rumble and rock 
though it may, the half-track offers many 
antages over both truck and hand dis- 
tribution. 

Another veteran, Clem Neuheisel of Eau 
Claire, Wis., is responsible for the conver- 
back from the war to 
enter the lime business with his brothers. 
They found that trucks, excellent on level, 
firm ground, couldn't negotiate the rugged 
Wisconsin hills and were often hub-deep in 
Eau Claire County's sandy soil. 

Neuheisel remembered the half-tracks 
he’d seen conquer similar terrain during the 
war. He bought a surplus model and had 
mechanics strip off the heavy defensive 
armor. A spreader box was then installed 
with a power take-off from the motor. The 
whole job cost about $2,400—half to buy 
the machine and half to convert it. 

By now the machine has shown that it can 
earn its keep and then some. Its 100-ton 
daily spreading capacity—its spread is 25 
feet wide—beats that of a truck by 25 to 50 
tons. It is far ahead of the 20 to 25 tons 
that a two-man crew distributes daily. 

The tracks carry the vehicle easily over 


ie 5 Bitty 


ds the half-track with lime for the fields; no laborious shoveling here. 


The hal ‘k, stripped of its wartime armor, 
goes to work spreading lime, It can work where 
ordinary trucks woud stick or stall. 


rugged hillsides and through sandy soil that 
would stop trucks cold. The wide tracks not 
only reduce traction pressure but keep the 
vehicle from rutting the hillside the way 
truck tires do. Thanks to its wide wheelbase, 
the half-track has a long span of usefulness 
during the growing season. It can be run 
through the cornfields after planting until 
the corn is a foot high. 

Neuheisel is now looking around for other 
jobs for his converted veteran. Already it 
ested that its great traction 
akes it a natural for spreading sand 
on icy winter highways. 

In the meantime, Neuheisel has already 
bought another half-track for his lime work 
and he’s planning to add two more. The 
half-track is a veteran who has really made 
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Lighter Burns in the Middle. A 
pocket lighter for pipe and cigar smokers 
strikes a flame that burns inside a chimney 
in the center. When held over a pipe, a 
strong puff pulls the flame down into the 
bowl. The recessed position of the wick 
shields it from the wind. It is sold by Ward- 
Nimrod Co., of Cincinnati. 


Spun Fibers Erase Cleanly. 
eraser will rub away typing mistakes on the 
top copy without smudging the carbon, and 
can also be used to correct some kinds of 
duplicating stencils, It is made by Th 
Eraser Company, Inc., Syracuse, N. Y. 
Refill cartridges are easily inserted in the 
plastic, pencil-like holder. 


Double Shingle. 
Interlocking shingles, 
fabricated from felt, 
asphalt, and mineral 
granules, overlap in 
such a way that the 
roof area is covered by 
atleast two thicknesses 
at every point. As laid, 
they resemble a basket weave. The shingles, 
made by the Ruberoid Co., New York, are 
intended primarily for new roofing con- 
struction, but they can also be used for re- 
pairs. They come in several colors. 


It Warms You or Your Food. 
‘Among the new home appliances being pro- 
duced in Britain is this double-duty electric 
heater-cooker. With the top in one position, 
as at right, it looks and acts like a standard 
heater. Raising the top converts it into a 
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cooker, as shown at the left. The metal plate 
on which the pots are resting protects the 
heating element; the hotplate, in conjunction 
with the grill below, can handle a complete 
meal. The device weighs 15 Ib., and is sup- 
plied in gold and bronze finishes. 


Home Built from Pattern. Com- 
plete instructions for building this ranch- 
style house, or enough of it to live in while 
the rest is being built, are furnished in pat- 


Revolving She! 
Boyle, of San Francisco, the Ferris wheel 
shelf pictured above holds six rows of 6-oz. 
bottles. They can be used to store small 
hardware and parts, or even liquids, since 
the bottles always remain upright. The 
holder locks in six positions to permit easy 
removal of the containers. 


Cabinet sinks, increasingly popular in 
cent years, feature fat working surfaces but 
do not offer any ready path for excess water 
to drain back into the sink. For such sinks 
the Associated Projects Co., Columbus, 
Ohio, offers a plastic serving tray so de- 
signed as to stand level on a flat surface or 
slope down when its curved lip is placed 
over the edge of a sink. 


tern form by the Easi-Bild Pattern Company, 
of Pleasantville, N.Y. The plans sell for $5. 
and include full-size tracings as well as 
drawings and photographs. 


SL 


Faucet Adaptor Takes Hose. 
Ordinary garden hose can be used to trans- 
fer water from kitchen sink to washtub. 
Faucets used in cabinet sinks made by 
Mullins Manufacturing Corporation, War- 
ren, Ohio, take adapters that screw into the 
spout. One is designed for screw coupling; 
another permits the hose to be slipped on. 
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Trailer Has Porch. 
A trailer built by the Elcar 
Coach Corporation, of Chi- 
cago, Ill, boasts ‘a screen 
porch in addition to a living- 
bedroom and kitchen, For 
traveling, the porch floor 
swings up against the back, 
and the screens and furnish- 
ings are stored in the tri- 
angular space thus formed. 
The porch floor is 7’ long, but 
it protrudes only 4’ beyond 
the body of the trailer. Ready 
for traveling, the trailer is 28° 
8” long. 


» II, 


Twin Carburetion Provided. A 
product of the L. B. Backus Manufacturing 
Co., of Inglewood, Calif,, makes it possible 
to equip a Ford’ or Chevrolet with two 
carburetors. Called a ani-Adaptor,” the 
unit is mounted on the manifold, the car- 
buretors resting on a finned base and receiv- 
ing air from twin stacks. Each carburetor 
supplies half the cylinders, and a stabilizer 
insures equal carburetion at low and high 
speeds. The unit is said to increase top speed 
20 m.p.h. and cut gas consumption a fifth. 
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Heel Rest for Drivers. Formed 
with a depression to fit the heel, a rubber 
auto accessory made by Brown Industries, 
of Chicago, Ill., keeps a driver's right foot 
in a comfortable positon, It is installed by 
peeling a protective covering from the ad- 
hesive on the underside and pressing it 
firmly against the floor mat for a few minutes. 


Cartridges Inflate Tire. If a tire 
goes flat because of a slow leak, an emer- 
gency kit marketed by the Kidde Manufac- 
turing Co., Inc., of Bloomfield, N. J., will 
reinflate it sufficiently to permit driving to 
a service station. The kit has a dozen car- 
tridges and an attachment that screws on 
the valve and punctures the cartridge. 


1 Oiling Speedometer Cable. If 
you find that the inner part of your 
speedometer cable cannot be drawn out for 
lubrication, do-not risk damage by trying to 
pull it out forcibly. Instead, bend aside or 
remove the cowl-ventilator screen and pass 
the cable through. This will give you ample 
elevation to oil it—Norman E, Netson, 


2 Takeup for Timing Chain. An 
idler pulley made from ball bearings on 
a cap screw will take up a worn timing chi 
Clamp the screw to the wall on the slac! 
side of the chain, using two nuts and a lock 
washer.—F, D, VANVOLKENBURG. 


3 Bobby Pins Hold Gasket. A 

few bobby pins with their ends bent out- 
ward at a 90-deg. angle are an excellent 
means of keeping the gasket in place while 
an oil pan is being mounted. After several 
of the studs have been started, pinch the 
pins together and pull them out of the holes. 
—Levanp R. Hata. 


4 Light Warns of Soft Tire. 
When a trailer tire goes flat, the car 
driver may not discover it in time to prevent 
damage. So I built this warning system on 
my trailer. A red light signals on the dash 
if the springy rod, which normally clears the 
ground by about 1”, is bent back as a tire 
goes soft—R. A. STRATTON. 


Drewings by STEWART ROUSE 


‘a 


RING ROD RUBS PAVEMENT 
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ush Buttons 
ring New 


By R. P. Stevenson 


Some new cars, especially those in the 
higher price range, are showing up with 
a surprisingly large crop of push buttons. 
If you want to raise or lower a window, you 
touch a button. If you want to adjust the 
driver's seat, you push another—and slide 
along to a more comfortable position. If you 
‘want to open or close the ventilator wings 
on the front doors, you touch still another 
button, And, if the car happens to be a 
convertible, you generally use the same tac- 
tics to raise and lower the top. 

Although far from new, application of 
power to these operations has spread con- 
siderably since the war. In early convert- 
ibles, the top ordinarily was vacuum oper- 
ated, although some later ones employed 
electric motors. But now, engineers appar- 


All windows ot the 1948 “Packard convertible 
ay ‘be operated by buttons on the driver's 
door. Passenger windows have a single but 
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Drawings by Stewart Rouse 


ently have settled upon a hydraulic system 
as the most practicable. 

Such a hydraulic system is manufactured 
by the Dura Company, of Toledo, Ohio, As 
illustrated at the top of these pages, power 
to operate the top, windows, and seat is sup- 
plied by a single heavy-duty motor and 
pump. In addition, the Dura Company has 
recently added a hydraulic mechanism to 
‘open and close the ventilators. Most of the 
installations so far have been in convertibles, 
but it seems likely that we shall see an in- 
creasing number of hard-top models 
equipped with automatic windows, venti- 
lators, and seats in the next few years. The 
Trico Products Corporation, of Buffalo, 
N.Y., also is in the field with a vacuum 
system for power operation of the windows 


Seat adjustment is controlled with a button 
located! as above., Hydraulic power moves the 
seat forward; a heavy coil spring returns it. 


Power operation of the windows and front seat Dura system, the hydraulic power unit also is 
adds a de luxe note to some new cars. In the used to operate a convertible top, as below. 


LOWERING 
FOLDING TOP 


RAISING 
FOLDING TOP 


coctoser 1947 187 


rests on a lever system connected 
to a hydraulic power cylinder and return spring. 


Window gla: 
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Single-action cylinders raise the windows in the 
Dura Hydro-Lectric system. When the switch 
is at neutral position (not shown above), the 
valve closes, trapping fluid in the cylinder and 
keeping the window at any desired height. 


and ventilators. This system is illustrated 
on the facing page. 

In the Dura Hydro-Lectric system, a rotor 
pump develops the pressure needed to 
operate hydraulic cylinders located at each 
station. Two double-acting cylinders are em- 
ployed for a convertible top, while a single- 
acting cylinder with spring retraction is used 
for each window, ventilator, and the seat. 

When the top is to be raised or lowered, 
a four-way valve is opened by means of a 
push-pull knob on the instrument panel. 
Operation of this knob also turns on the 
electric motor, and the pressure fluid is 
directed either to the top or bottom ot 


each cylinder, depending on whether the car 
top is to be raised or lowered. At the same 
time, fluid from the other end of the cylin- 
der is forced back to the reservoir. In raising 
and lowering the top, the control knob must 
be held either out or in throughout the 
process. When the knob is released, a 
spring retums the valve to neutral and 
breaks the electrical connection. 

Hydraulic power is used to move the 
windows, ventilators, and seat in only one 
direction, springs taking care of movement 
in the opposite direction. All of these 
mechanisms function in the same manner as 
the hydraulic window system illustrated on 
the facing page. Fluid trapped in the cylin- 
der by a magnetically operated, normally 
closed valve keeps the window, seat, or 
ventilator in any desired position. In the 
case of the windows, there usually is a bat- 
tery of four buttons within reach of the 
driver so that he can control any or all of 
the windows. There also is an individual 
button at each passenger window. 


Trico System Is Vacuum Operated 


The Trico Products Corporation is pro- 
ducing two vacuum-operated devices for 
window control—the Lift-O-Matic for rais- 
ing and lowering the windows, and the 
Vent-O-Matic for operating the ventilator 
wings. Both are controlled through elec- 
trically actuated valves, suction being pro- 
vided from a large booster tank through 
flexible conduits. 

Double-acting cylinders are used in the 
windows, operation of the switch determin- 
ing to which side of the piston the vacuum 
is applied and whether the window is raised 
or lowered. An internal cable, anchored 
to a drum at one end of the cylinder, runs 
into the cylinder, is attached to the piston, 
and terminates on another drum at the op- 
posite end. Each of these drums is on a 
common shaft with a larger drum, the latter 
drums carrying an external cable that is ar- 
ranged to lift or lower the window—depend- 
ing on the direction of piston movement. 
Rubber glands on the drum shafts seal the 
system. 

In the Vent-O-Matic, rotary motion is 
provided by a vacuum motor, similar to that 
found in a windshield wiper but larger in 
size. As seen in the accompanying photo, 
suction releases the catch at the same time 
that the motor is set in motion to open the 
ventilator. This catch snaps shut auto- 
matically when the vane closes. END 


Se LoL 


Vacuum operation of windows and ventilators 
is provided in a system manufactured by Trico, 


= ma 


To open the ventilator, a vacuum motor turns 
cogs A, rotating the vane on its shaft. At the 
same time, suction in hose B depresses the 
plunger C, allowing catch D to clear it. 
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(ius and the Harmonic Pixie 


Braving wind 


nd storm on a peace 
mission, he brings harmony to two 


serewy “harmonic balancers.” 


By Martin Bunn 


EY, boss, take a look!” Stan Hicks 
called from the door of the Model Ga- 
rage shop. “This is going to be something.” 

In spite of the lateness of the season, the 
day had been still, hot, and sticky, as if a 
summer thunderstorm were brewing. Gus 
mopped his perspiring face and went over 
to the door to look out. The late-afternoon 
sky had turned the color of tarnished brass 
overhead, and to the west wis a dense, 
black curtain. 

“Boy! Ain't it a—” Stan managed to get 
out before his voice was drowned in an ear- 
splitting clap of thunder that trailed away 
to sullen mutterings. In the dead silence it 
left, the office telephone rang with jarring 
sharpness. Then Joe Clark called crisply: 
“For you, Gus.” 

Gus went into the office and picked up 
the instrument. The voice that answered 
was edged with conscious authority. 

“P, X, Jones speaking,” it announced. “My 
car is stalled. Send a competent mechanic 
immediately. Good-by.” 

It makes Gus bristle to be ordered around, 
especially by someone he doesn’t know. 

‘ait a minute,” he replied with some 
irritation. “Who are you, anyway?” 

“P. X, Jones, I told you,” the voice re- 
peated pompously. “The person who op- 
erates this establishment tells me that you 
are trustworthy with cars. I must have mine 
back in running condition at once.” 

“Where are you?” Gus demanded. 

“Just a minute,” and the man at the other 
end of the wire paused. Then his voice 
came back. “They tell me it’s known as 
Lucy and Bill's. A sort of hamburger joint.” 

“I know the place,” Gus assured him. 
“When this storm that’s coming up is over, 
T'll be right out to help you. 

“Oh, I can’t wait.” P. X. Jones’s voice took 
on a pleading note. “This is really urgent. I 
have to get down to Washington.” 
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Before Gus could answer, a lurid glare 
licked the office walls, and another bolt of 
lightning blasted open the sky. The office 
phone went completely dead with the roar. 
Gus stared at the silent receiver. 

“Oh, well,” he told himself, “it could be as 
important as he says. Anyway I can’t do 
more than get wet.” 

“Here she comes,” Joe said as big rain- 
drops began to spatter the concrete apron 
at the gas pump. “She's going to be a lulu.” 

Gus went back to the shop door. “Get 
your slicker,” he told Stan. “There’s a car 
stalled at Lucy and Bill’s—a hurry-up job.” 

He got into the wrecker and drove out of 
the shop. Stan closed the garage door and 
climbed in beside him. The wind-driven 
rain streamed on the windshield faster than 
the blades of the wipers could clear it off. 

Gus switched on the parking lights and 
drove cautiously through the storm. The 
highway ahead was a dim, wavering gray 
ribbon except when the glare of lightning 
made the wind-bent trees stand out vividly, 

It took a full 15 minutes to drive to the 
side eating and juke-box place run by 
Lucy and Bill, but by the time the wrecker 
had reached it, the storm was about spent 
and the western sky was beginning to light- 
en. The only car in the parking place was 
an eight-year-old sedan. On the veranda 
were a pompous, walrus-mustached indi- 
vidual in uniform and a short, sly-faced fel- 
low. The uniform was nothing Gus had ever 
seen before. It consisted of a brown tunic 
and dark-green trousers topped by a mili- 
tary cap. An enameled emblem on the cap 
looked to Gus like a fat pigeon with a sprig 
in its beak. 

‘As he and Stan walked up in the lessen- 
ing rain, the short fellow waved ai “Tell 
them who you are, Pixie,” he suggested to 
Walrus, who was pacing up and down. 

The mustached fellow took something 
from a wallet and bowed from the waist. 

“My card, sir,” he said, presenting an ob- 
long pasteboard to Gus. Stan snickered, 
but. Cus managed to keep his face straight 
as he read: “The National Confederation for 
International Harmony. P. X. Jones, Grand 
Harmonic Balancer.” 

P. X. Jones bowed stiffly again. 


“At your 


TN. 


On the yeranda were a pompous, walrus-mustached man in uniform and a sly-faced fellow. 


service, sir,” he said, “and at the service of 
all suffering humanity.” 

“Well—er—thanks,” Gus muttered uncer- 
tainly. “Now, about your car . . .” 

P.X. Jones gestured toward the car. 
“Fix it, my good fellow,” he ordered. “It’s 
urgent. Much depends upon my reaching 
Washington without further delay.” 

The sly-faced man stopped Jones as he 
started toward the sedan. “Hold on, Pixie,” 
he said. “You can’t afford to get your uni 
form wet—you gotta wear it tomorrow.” 

Gus, grinning now in spite of himself, 
asked: “What's the matter with your car?” 

“We stopped here,” Jones explained, “on 
the insistence of Mr. Fundy, my public-re- 
lations expert, to get a bite to eat. When 
we returned to my car—” 

Fundy interrupted. “Don’t forget to tell 
him you left the motor running,” he prompt- 
ed. “When we got back it had stalled.” 

Jones frowned. “My attention,” he said, 
“was on matters of higher importance.” 

“Then the starter wouldn’t turn the motor 
over,” Fundy cut in. 

“My first thought,” Jones went on, “was 
that the starter had jammed—that had hap- 
pened before. I put the car into reverse, and 
Fundy and I pushed it forward. That freed 


the motor so the starter would turn it over, 
But it scraped and squealed.” 

“Sounded like a couple of tomcats under 
the hood,” Fundy put in. “Scared old Pixie 
so bad he ¢ut the motor right away.” 

“I consulted the proprietor of this place,” 
Jones said with dignity, “He thought it was 
a broken piston or crankshaft trouble and 
suggested I call you.” 

“Fix it as fast as you can, will you?” 
Fundy requested. “We have to get out of 
Washington early enough tomorrow to get 
back by evening. 

“You won't have much time there,” Gus 
said. 

“We don’t need much time,” Fundy ex- 
plained. “Anyway, Pixie’s a night watch- 
man, and he’s got to get back on the job by 
6 o'clock. Tonight's his night off.” 

Jones turned an embarrassed red. “My 
services to the Confederation,” he explained, 
“bring me no financial return.” 

“Except your bite out of the annual dues. 
And when you pass the hat at meetings,” 
Fundy amended. 

The Grand Harmonic Balancer let that 
one go by. “There being no salary attached 
to my high office,” he went on as if he 
hadn’t heard, “it is necessary that I earn my 
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living otherwise. I prefer to do it as a night 
watchman, Then I have ample time to re- 
flect on the tragic state of the world and to 
formulate plans for its betterment.” 

Gus’s head was beginning to spin. “Well, 
that’s—er—dandy,” he said soothingly. “Sup- 

pose we try your starter again.’ 

The cain (hed stopped rte (hay Wess 
talking, and they went out to the sedan. Its 
back seat was occupied by a big camera 
and tripod. Pixie got in and stepped on the 
starter. After a couple of attempts, the 
motor took hold, but from under the hood 
there came a high-pitched, squealing racket. 
Pixie cut the ignition quickly. 

Gus lifted the hood, and his eye first 
caught the combined pulley and harmonic- 
balancer unit mounted under the fan. 

“Wonder if Pixie took his high-sounding 
title from that,” he thought, “or if he even 
knows there’s such a thing on his car.” 

He had Pixie start up again, and the 
motor ran with the same squealing noise, 
but this time it appeared to Gus to be com- 
ing from the harmonic-balancer unit. “Let 
her idle,” he told Pixie and watched as, 
after a few revolutions, the engine stalled. 

Gus felt the fan belt and inspected the 
generator closely, Grinning, he took the 
aluminum cover off the balancer unit, A 
small bolt dropped down on the drip pan. 

“Get me a wrench, Stan,” he called to the 
Model Garage grease monkey. Then he re- 
placed the bolt under the generator, tight- 
ened it, and put back the cover of the bal- 
ancer unit, “Now try it,” he told Pixie. The 
motor took off promptly and ran smoothly. 


US and Stan watched the sedan drive 
away. “I wonder what Pixie’s doing in 
Washington that’s so important,” Gus said. 
‘Oh, I found that out—I asked Fundy,” 
Stan laughed. “He's going down to have 
his picture taken—wants it on the steps of 
the Capitol, with the dome in the back- 
ground, so he can use it on posters to adver- 
tise his racket, Fundy says.” 

“Well, of all the ” Gus exploded. “So 
that’s why we took a wetting!” 

“Fundy says he isn’t sure if Pixie is a 
grafter or a nut,” Stan went on. “But he’s 
getting paid thirty bucks for the picture- 
taking job. Say, Boss, what was the matter 
with that bus? You just looked under the 
hood and located the trouble right away.” 

““I didn’t just look at the engine—I listened 
fo it, too,” Gus reminded him. “Do you 
know what a harmonic balancer is?” 
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“Get your slicker,” he told Stan, “There's a' 
car stalled at Lucy’ and Bill's—a hurry-up job.” 


“Why, sure I do,” Stan said. “Pixie’s one.” 
“They have them on cars, too,” Gus 
|. “It’s a gadget to neutralize tor- 
ation of the crankshaft.’ 

“Was that the thing you took the cover 
off of when the bolt fell out?” Stan asked. 

Gus nodded. 

“But how did you know a bolt was 
jammed in it?” Stan persisted. 

“It sounded to me as if the noise came 
from the balancer unit. I noticed that the 
fan belt was slack, and when I felt the gen- 
erator, it was loose on its mounting and a 
little out of place. Then I checked it and 
found the bolt that holds it at its swivel 
point was missing.” 

“Oh,” Stan said. “So you figured the bolt 
had fallen into the—harmonic balancer.” 

“That was the tip-off,” Gus went on. 
the bolt had slipped down and got wedged 
between the balancer and its cover, it might 
not actually lock the motor, but it could jam 
it hard enough to stall it when it was left 
idling and make that racket when it was 
turning over faster. That was really what 
happened. When I took the balancer cover 
off, the bolt fell out. All that was left was 
to put it back in the right place.” 

“So with one harmonic balancer back in 
working order,” Stan grinned, “the other 
could go on harmonizing—and getting his 
picture taken.” 


MECHANICS 
HANDICRAFT 


Kitchen or Bar Stool 


Stepped Balsa Speedboat 


Pinhole Portraiture 


© Measuring Electricity 


How to Do Pipe Fitting 
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Copper Lamp Is 
Table Garden 


Handsome sheet-metal project com- 
bines appeal of growing greenery with 
soft illumination, 


By Bill Luther 


'URRENTLY enjoying great popularity 

as a decorator’s item, copper or brass 
“planter’s lamps” add a pleasing touch to 
Here is one such lamp that may 
fashioned with hand tools. 

Start by laying out a full-sized cardboard 
template of one side of the lamp from the 
squared pattern. On soft 16-0z. copper draw 
a 6” square. Then lay the template suc- 
cessively along the four sides and trace 
around it, marking the two ends of the fold 
line each time. Snip out the metal, clamp 
wood blocks along the fold line, and turn 
up the stiffening flaps. 

Clamp a 6” square wood block inside the 
guide lines. Then, using a wood strip as a 


Draw a 6" square on a sheet of spre 


, trace 
off the template which serves for all four sides, 
and snip out the copper blank. Fold the flaps 
up to form stiff edges. 
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The shade, purchased or homemade, should 
be about 14” at its largest diameter, 8%” high. 
This lamp is shown in full color on page 186. 


hammering block, bend the sides at 90 deg. 
to the bottom. A length of 2” round stock 
is next used to form the curvature of 
the sidepieces, and to hammer the stiffening 
folds smooth and flat. 

In fitting the sides, it is important to get 
good, watertight joints, Grind or file the 


F 


Rod or pipe of 2” diameter provides a form for 
rounding the upper part of the sides. A soft 
mallet is used for the shaping, a hammer for 
crimping the stiffening fap sharply. 


fe POS PA nay 


edges lightly until they fit smoothly; then 
fashion a right-angle bracket from sheet 
metal or heavy wire and clamp it to the 
work at both sides of the corner joint. Tip 
the work and flow soft solder into the corner. 
Copper conducts heat away very rapidly, so 
a torch or heavy iron will be needed. Repeat 
for all four corners, test for watertightness, 
and clean off the excess solder with a half- 
round file or hand grinder and rubber 
abrasive wheel. 


Drill a 13/32” hole in the center of the Say ee sree 
pan, flatten the metal around it, and file OVER NSIOE SS.  TOMAKE SMOOTH 


off any burrs, The upright standard may ccLaMe 
be made from a piece of ¥” O.D. copper GEYSER) 
tubing and turned adapters threaded %”-27 \ 
and sweated into the tube. If no lathe is 
available, an alternative assembly built up 
with gilded washers may be used. You can 
turn the feet, or simply solder on ball- 
shaped lamp finials, 

Buff all parts, or satin-finish the project 
with steel wool. Wipe off grease and oil 
with a rag dipped in lacquer thinner, and 
then brush or spray on a thin mixture of 
clear lacquer. Run some of it over both | 
sides of the heavy-paper gasket that is used 
between the nipple on the lower end of the 
standard and the base, and tighten the lock 
nut to hold the assembly in place. Wiring 
of the socket-preferably with gold-colored 
cord—and installation of a shade harp com- 
plete the project. Sturdy plants that do not 
have very deep roots or require great quan- 
tities of water will thrive best. 


With a right-angle bracket clamped securely 
to the sides, tip the work and flow soft solder 
into the corners. A torch is preferable, but a 
large soldering iron will also serve. - 
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Turn Out This 
*Silent Butler’? 
<-> 


OR a careful sman, here’s a job that 

really fills the bill—a “silent butler” made 
from contrasting woods and fitted with a 
copper or aluminum tray. 

Start with a block of walnut 2” by 8” by 
8”, attaching it to the lathe faceplate to hol- 
Jow the bowl and reversing to hollow the un- 
derside. If you intend to hammer a tra 
turn the bottom of the inside of the bow! 
aX” radius. If you prefer a tray made up of 
two soldered pieces, substitute a sharp cor- 
ner as indicated. A form block the size of 
the inside of the bowl, minus twice the thick- 
ness of the metal, may be used to hammer the 
tray. By working carefully, you could even 
use the bowl itself as a form. This should 
be done before the base has been hollowed. 


> 


Smooth the slot in the handle with a rotary 
file or reamer. Provide adequate clearance. 


Drill the pivot hole after assembling all the 


parts, using care to get it perfectly square. 
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Lever action lifts the cover, allowing plenty 
of space to remove the hammered metal liner, 


Jigsaw the cover and the main part of the 
handle from maple and the handle brace 
from walnut. If you don't care to tackle the 
inlay on the cover, a ready-made one can be 
purchased that need only be glued in place 
and sanded flush. A copper disk with an 
engraved monogram might also be used. 

Cut a diagonal slot through the handle as 
indicated by the dotted lines on the pattern, 
making certain there is ample clearance for 
easy action. Sand all parts well, assemble 
with ser and drill the pivot hole for the 
handle. Finish the wood parts according to 
preference.—R, J. De Cristororo. 


fen. 


Dowel Rack Tilts Books 
For Easier Reference 


Any combination of contrasting woods 
may be used for the ends of this rack that 
inclines book titles to meet the eye. The 
%” dowels supporting the books determine 
the length of the rack and may be cut to 
any reasonable size. 

The main endpieces of the rack shown 
are made from %” maple according to the 
dimensions given in the drawing; they are 
clamped together and drilled through for 
the dowel holes in one operation. Over 
each of these ends a piece of %” walnut, 
4” by 8%” with a 1” radius, is glued flush 
with the bottom and back. These outside 
pieces cover the dowel holes, and are in 
turn topped by decorative initials jigsawed 
from 3%” squares of 1/16” stock. A natural 
finish was used to bring out the contrast of 
the woods, Felt pads cemented under the 
legs protect desk or table from scratches. 


ie-Front Knife Holder 
Displays Assorted Blades 


A TRANSPARENT shield over this rack en- 
ables the housewife to select the proper knife 
at a glance, yet there are no exposed blades 
to cause kitchen accidents. The holder can 
be made of ” pine or plywood and a sheet 
of plastic measuring about 8” by 9”. After 
the wood is cut to the dimensions shown, 
it is sanded, painted, and assembled except 
for the two side strips. The plastic is tacked 
to one edge and the strip nailed on top of it. 
A little plastic cement is applied to the two 
rounded front pieces, and the sheet is 
wrapped tightly around, then nailed and 
clamped under the other strip. Nails are 
countersunk, and the edges given another 
coat of paint or enamel to cover the heads. 
A decal transfer may be applied to the 
plastic or the upper part of the rack for 
ornamentation —Ratrx S. WitKes. 


Hand Tool Is Lathe Accessory 

Wuen turning wood, plastic, or soft metal 
to a small section that may break under 
tool pressure, substitute a hand grinder with 
a suitable cutting or grinding wheel for the 
regular cutting tool. Scarcely any pressure 
will have to be exerted on the work to make 
the desired cut as the work turns, 
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This Stool 
foes Modern 


Sturdy and comfortable kitchen or 
playroom seat is upholstered with new 
and colorful plastic material: 


By Walter E. Burton 
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TE, X0U shy aay from projects involving 
upholstery, take a look at the modern ma- 
terials that are so simple to use and give 
such eye-filling results. Foam rubber does 
away with fussy packing and forms an air- 
filled cushion. Synthetic covering fabrics 
are easily applied, proof against common 
hazards, and reasonably priced. Then look 
again and see your kitchen or playroom 
spruced up with one or more of these up- 
to-the-minute stools. 

In keeping with its modern materials, the 
stool shown has simple, functional lines. 
Seasoned maple is used for the frame, the 
exposed parts being matched in tone so 
that the wood can take a natural finish when 
the stool is completed. 

For the legs, 1%” by 1%” by 28” lengths 
of stock are taper-sawed to remove material 
from the two inner faces only. itch the 
upper ends of the legs to receive the rails, 
fastening these with glue and countersunk 
screws. Nail cleats inside the seat recess to 
apport a X” plywood bottom. Bore a dozen 
x” hol the plywood so that air can 
escape from or enter the sponge-rubber 
cushion. 

Attach the four stretchers to the legs by 
glued mortise-and-tenon joints. When form- 
ing the tenons, cut their shoulders at angles 
that match the spread of the stool legs, that 
is, 4 deg. front and back, and 6 deg. on the 
side 

Like the legs, the back posts are taper- 
sawed from 1%’ square stock. Cut the top 
portion on the outer and front faces, and 
the 9” long lower taper on the inner and 
front faces. Two horizontal slats are mor- 
tised into the uprights and glued and dowel 
pinned for extra strength. The back is glued, 
screwed, and bolted to the seat frame to 
provide permanent rigidity. 

Sand the frame smooth, rounding all 
corners and edges; then give the parts that 
will be exposed two or three coats of fairly 
thin shellac. Rub each coat with fine sand- 
paper or steel wool before applying the next. 

Over the plywood, tack a layer of burlap. 
Latex sponge rubber, 1” thick, is used for 
the seat cushion. Cut a piece to fill the re- 
cess, using ordinary scissors. To build up 
the center, slice a smaller slab to a thick- 
ness of about 4” and scissor it all around to 
a feather edge. Next, take a 1” slab that 
is %” larger all around than the seat frame. 
Apply rubber cement to the bottom slab 
and press the next one against it. Separate 
the pieces until the cement has become 


Saitou” 


iat 'STRETCHER 


= 4 
BACK VIEW 
1B. F. Goodrich photos 


ith the aid of a notched jig Mortise-and-tenon joints secure the stretchers 
e legs. Cut the shoulders of the tenons 


ay holds capt lower end of the stock away from to 
e fence. Here the second cut is being made. at angles that match the spread of the legs. 
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tacky, then replace the upper piece care- 
fully.’ The cushions cannot be shifted once 
the cemented areas touch. Round or bevel 
the edges and comers of the top pad to im- 
prove the appearance. 

Koroseal sheet, a vinyl-plastic material 
with a fabric backing, can be applied di- 
rectly over the rubber. Allow plenty of ma- 
terial all around, and pull the sheet into 
position with wide-nosed pliers. Vinyl-plas- 
tic materials must not be drawn too tightly. 
Use temporary tacks, driven into the lower 
edges of the rails, to hold the material until 
final tacking. 

Corners are rolled instead of being sharp- 
ly. folded; edges are folded under about 4” 
all around, and upholstery nails are driven 
so that their heads are about %” from the 


Seat-frame rails are notched in and both 
glued and screwed. Their ends are cut at an 
angle to give proper spread of the legs. 


A cardboard template may be used to lay out 
the sponge-rubber cushion that goes inside the 


seat cavity. Use scissors to cut the rubber. 


170 porutar science 


fold. A norimarring plastic hammer is rec- 
ommended. The cover should be fitted neat- 
ly around inside corners of the back posts. 

Furniture rodding, an extruded flexible 
cord about 8/16” dia., or plastic clothes- 
line may be used on the back frame. About 
90’ of rodding or line will be needed. Fasten 
one end of the cord to the bottom edge of 
the lower slat adjacent to the post. You 
may find it desirable to strengthen the back 
by inserting a muslin-wrapped cushion of 
sponge rubber between the windings. If so, 
cut the cushion to fit the opening snugly 
and insert it when the winding is about half 
completed. Should it be necessary to start 
a new length of rodding, do so under the 
lower crosspiece and use small nails to hold 
the ends, END 


The back frame is fastened to the main frame 
by carriage bolts whose ends project into the 
seat-pad cavity; wood screws are also used. 


Drill several vent holes in the plywood bot 
tom, cover it with a layer of burlap, and in- 
stall the fitted foam-latex cushion, 


Apply dabe of rubber cement to the first pad 
before installing the next one or two cushions. 
Cement from an inner-tube repair kit will do. 


waterial is pulled into position 


pliers and held by temporary 


nto the lower 


Koroseal clothesline, a flexible plastic cord, 
is used for the back.” Before starting to win 
it, fasten one end with tw nall nails, 


Measure the seat contour to determine the size 
of the cover. Three pads were used here; the 
edges of the top one shown were later beveled, 


Brass-headed upholstery nail 


are spaced 
together. Rolle us 


led when 


Compact the windings at every few turns with 
a hammer and wooden block. ‘The free end of 
the rodding can be held taut with a clamp. 
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|WHAT'S YOUR 


Raising the Roof is easy, but putting 
up a ceiling is another story. I had to hold 
some large sheets of fiberboard against the 
ceiling while I nailed them in place, so I 
fastened a wooden T to a folding ladder. 
With the ladder open the top of the T was 
about 2” from the ceiling. The sheet was 
balanced on top, and closing the ladder 
lifted it into place. Then I stood on another 
ladder to nail it fast—H. A. Cranpau. 


PU Plug for This Plug. Stopping 
holes in a wall or floor used to mean push- 
ing large quantities of filler right through, 
because I couldn't close the far side. Now I 
tie a large nail to a string, drop it in, and 
pull it tight crosswise while stuffing in a 
wad of steel wool. This, in turn, forms a 
floor for the filler. When this hardens, I cut 
off the taut string level with the top. Steel 
wool, incidentally, serves to make the plug 
ratproof—A. H. W. Brrc. 
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is broken and you have to wake up by a 
certain hour, time the rate at which a candle 
burns, Measure off the hours on the candle, 


and tie a string at that point. A tin can 
poised to fall into a dishpan will rouse you 
at the zero hour.—C. M. Cross, 


It’s a Lot of Hot Air, but that’s the 
best thing in the world for thawing inac- 
cessible water pipes. When one of my pipes 
froze, I attached the blower tube to my 
vacuum cleaner, put the outlet under a 
loosened board near the cold pipe, and held 
the nozzle over a heater.—PauL Morrow. 


Have you pulled off @ smart one 

will pay for acceptable contribu 

ing ingenious solutions of problems in the 
, of camp. It doesn't 


home, shop, gare: 
matter if it's wacky — if it works. 


a 


Belt nder for Drill Press. A 
new belt sander for use with a drill press is 
being produced by the OK Specialty Com- 
pany, of Chicago, Ill. It may be adjusted to 
take belts from 26” to 36” long and up to 3” 
in width, The outfit consists of a cast alu- 
minum base, an aluminum backing plate or 
platen, a driven pulley mounted on a” 
shaft, and a driver pulley on a ” steel shaft 
that fits the drill-press chuck. 


Bench Stop Adjusts. A sliding 
member on this aluminum bench stop ad- 
justs automatically to work of various widths 
and grips it firmly for operations ranging 
from light sanding to rough planing or saw- 
ing. When the job is finished, an easy push 
releases the work. Three holes are provided 
for screwing the stop to the bench or a 
portable board. Made by the Elroy Products 
Co., Minneapolis, it sells for about $2.50. 


Soldering with jers.°* Powered 
by a transformer, this soldering tool made 
by Ideal Industries, of Sycamore, IIl., looks 
like a pair of pliers. Holding the work be- 
tween the jaws of the tool completes the 
transformer secondary circuit 
work to heat, the heat being cl 
to the space between the electrod 
ing fins isolate the 
prevent excessive heat conduction, 
sired, the tool may be locked in any position 
by tightening a screw at the hinge. 


Planer Uses Band-Saw Blade. 
A drill-press planer introduced by Master- 
craft Products, of Boston, Mass., has a multi- 
toothed cutter instead of the usual three or 
four blades. It uses an 8%” length of %” 
band-saw blade, easily replaced when the 
teeth wear down. The aluminum head is 
balanced. The planer sells for $6.50. 
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‘The easily molded pla 


keeps its shape. Try it ax makeup putty for amateur theatricals. 


Extra Uses for Plastic Weatherstripping 


we 


T= adhesiveness of plast therstrip- 
ping and similar calking compounds 
makes them ideal for a wide variety of ap- 
plications, Some uses are illustrated here and 
others crop up constantly in the home, shop, 


Attach sandpa 
plastic on the 


to a disk by spreadin 
Sk co taver beceion a bite 
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and office, Surfaces held together by the 
sticky stuff will come apart when you want 
them to, since it never hardens permanently. 
Don't worry about getting it on the furni- 
ture; it comes off easily —KeNNeTH MURRAY. 


Keep matches dry on your next campi 


bey cxvering Wek feat wait omc ais, 


| 


For casting duplicates of a design in plaster 
or plastic, this mold will retain sharp detail. 


ing amateur movies is another application, 
Here letters are stuck on a glass background. 


If you lose the cap for a collapsible tube, 
let ‘plastic keep the contents in good shape. 


Flatten a ball of plastic under an ink bottle. 
The bottle will resist both tipping and spilling. 


As a modeling clay it is fine for children or 
for your own part-time attempts at sculpture. 


‘And for starting screws, try a small dab of 
the compound on the screwdriver or screw head. 
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Gas Engine Planes 
Tiny Balsa Speedboat 


An ideal beginner's boat, this racer 
will climb up on the step and go all 
out at the end of a 35‘ tether line. 


By Al Spampani & Kip Yandoli 


Fra newcomers to the royal sport of build- 
ing model power boats, this little speed- 
boat is an ideal first project. It is only 16” 
long, about as small as it is practicable for 
a boat to be and still perform respectably. 
Shaped from solid balsa blocks, it doesn’t 


call for the tedious work involved in built-up 
or planked construction. The fittings can be 
made up in an hour or two in the shop, or 
can be purchased at a nominal cost in hobby 
stores. No stuffing box is required, since the 
top of the propeller shaft is above the water- 
line. The engine shown is an Ohlsson 23, 
but any Class B model-plane engine will be 
entirely suitable. 

Select two %” by 3” by 16” balsa blocks 
for the upper hull and two 2” by 3” by 16” 
blocks for the lower hull. Cement the blocks 
together lightly (applying the glue at just 


Com, 
prow 


ct_and trim, this model will do you 
both in the test basin and on the mantel. 


‘Minor weight adjustments for best planing po: 
tion are made by cementing lead scraps inside. 
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ENGINE GIRDER 
(ONE Pai REQ.) 


ENGINE BED 
Me" PLYWOOD: 


a few points), trace on the side view, and 
saw out and sand to the outline. Lay out the 
top view and cut and sand this also. Make a 
set of section templates from the drawing 
below, and with them as guides sand the 
hull to shape. Then separate the four blocks 
and hollow them out to the wall thicknesses 
shown. Applying cement liberally, per- 
manently join together the two lower hull 
blocks and also the two upper hull blocks, 
but do not at this time cement together the 
upper and lower parts, 


UALF-TEMPLATE PATTERNS 
FULL SIZE 
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Coat the inside of the lower hull block 
with at least 10 coats of dope to insure a 
waterproof finish, Cut out the engine bed 
from 3/16” plywood and drill holes for small 
bolts to hold the engine girders. The latter 
are bent up from .050” or 1/16” sheet brass 
and adapted to suit the engine you use. 
Solder two nuts to the underside of each up- 
per girder flange to receive the engine- 
mounting screws; this will facilitate later re- 
moval of the engine for maintenance. Then 
bolt the girders to the bed and dope the lat- 
ter liberally. When you have checked on 
the flywheel clearance and shaft alignment, 
cement the bed securely to the hull. 

The flywheel is turned from 1%” round 
brass. In the model shown a combined shaft 
nut and coupling was also made from scrap 
brass, but if you don't have access to a 
metal-cutting lathe, these fittings can be pur- 
chased from model-supply houses at small 
cost, Cut out the triangular plywood keel, 
drill a hole for the shaft tube, and cement 
keel and shaft tube in place, taking pains to 
get the best possible alignment between en- 
gine and shaft. Lash the tube to the keel 
with strong thread, bedding the inner por- 
tion of the tube in plastic composition wood. 
Fit a 1%” two-bladed racing prop to the 
shaft and test the assembly for free turning. 
If it binds at any point, minor adjustment of 
the coupling or engine girders, or shimming 
the engine on its mount, will usually correct 
the trouble. 

‘Aft of the coupling, install a bulkhead to 
keep the ignition compartment dry. Cement 


the coil supports in place, bend a battery 
holder from music wire, and solder up the 
connections for a conventional ignition ci 
cuit. Paint all wires with a few coats of dope. 
lustall a 2- or 3-0. fuel tank with a spring- 
type filler cap, and cement in the after bridle 
mount, which is simply a vertical brass rod 
tapped to take a 6-32 screw. 

Returning to the top hull block, cut out 
the flattened ellipse to clear the engine and 
the rectangular hatch-cover aperture. Take 
pains to get a clean, snug fit to the hatch, 
which is retained by’ a 6-32 screw threaded 
into a nut cemented to the bottom of the 
hull. Dope the underside of the upper hull 
block liberally and cement the upper block 
permanently to the hull (first making sure 
you have clearance to remove the engine). 

With the motor removed, sand the entire 
outside of the hull carefully, fill it with a 
mixture of clear dope and talcum powder, 
und sand until it has a glasslike finish. A 
light coat of lacquer surfacer is then sprayed 
on, and the hull gently sanded once more 
with No. 400 abrasive paper. At this point 
the original boat was sprayed with metallic 
maroon below the waterline and metallic 


blue above, separated by a white pin stripe, 
hut of course colors to suit your own taste 
should be employed. Finally, give the entire 
hull a light coat of wax, 

Make up a bridle of .015” music wire 
fitted at each end with an eye to be re- 
tained by the bridle-mount screws. Attach 
the bridle to about 35’ of line (strong fish- 
line will do) and connect the other end of 
the line to a stake that can be driven into the 
bottom of the pond. Provide a central pivot 
that will prevent the line from winding up 
on the stake. With all running gear secured, 
fill up the fuel tank, plug in the booster bat- 
teries, and start the engine with a starting 
cord wound around the flywheel. Adjust the 
mixture and spark until the engine is run- 
ning properly and then hold the boat in the 
water and readjust to correct for the in- 
creased propeller load. When she’s running 
right, let ’er go. 

‘After a turn or two, with a properly ad- 
justed engine and bridle, the boat will climb 
up on the step and really move. Then your 
chief worry will be shooing off neighbor- 
hood dogs that take the boat for a seagoing 
rabbit END 
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Tho polished edges of the candelabra pick up ond 
reflect the doncing gleam of the candle flames. 


ClearPlastic 
Sparkles in 
Candlelight 


By Elma Waltner 


ILEAMING plastic arms curving above a 
G iatiny hardvood base will add note of 
beauty to your dinner-time candlelight. For 
the base of this crystal-like candelabra, turn 
a piece of gum or walnut to 7” diameter 
and round off the top. Polish and wax the 
wood while it is still in the lathe. 

Two strips of k” by X” by 18” clear plastic 
are used for the arms. They are formed in 
a jig cut from scrap wood. The pattern 
shown is for only half the jig, which should 
have two scrolls. Round off the ends of 
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Shope the arms by pressing heated plastic strips 
into @ form that has been cut out of scrap wood. 


The candle cups are cut according to the pattern 
below, then heated and bent over a %” dowel end. 


CANDLE-cUP 
PATTERN 


“4 


C | 


Make the channel for the arms a bit 


so thot the heated plastic will slide in readily. 


each strip, heat it to about 250 deg. in an 
ordinary oven, and quickly fit it into the 
form. 

Cut the candle cups according to the pat- 
tern shown and form them over the end of 
a X” dowel. Place the arms together at right 
angles, drill four small holes where they 
cross, and drive brass-plated escutcheon 
pins through the holes into the base. The 
candle cups may be cemented to the arms 
or held by aluminum rivets, which won't be 
noticed under the candles. 


Pipe Smoker’s 
Cabinet Holds Aull 
Accessories 


Foe THE smoker who is tired of cylindri- 
cal humidors, here is a man-size combi- 
nation cabinet that holds plenty of tobacco 
and has racks for eight pipes. In addition, 
one of the racks is hinged over two shelves 
with room enough for a carton of cigarettes 
and a dozen papers of matches. 

If mahogany, walnut, or some other ap- 
propriate hardwood is used for the cabinet, 
the finish should, of course, be natural to 
show the grain and color of the wood. White 
pine or other softwood will do, however, 
and may be enameled or lacquered in color. 
As an added touch, you can line the tobacco 
compartment with a veneer of cigar-box 
cedar, also available as Spanish cedar. In 
this event more than the specified %” over- 
hang should be allowed on the lid so the 
bottom part will fit inside the veneer lining. 
A porous-clay humidifier may be inserted in 
the lid to keep the tobacco moist. 

Cut the pieces to size a da a 
waterproof plastic glue. 
stituted for clamping if the piece is to be 


r —_ = 


Mi, ovennanc 
(outer sides onty) 
o 


Its triangular shape will let the humidor be 
placed against a wall on a table or bookcase. 
All work on it can be done with hand tools. 


painted. The two blocks for the pipe stems 
may be made as one piece, drilled with ¥” 
holes, and sawed through the center, Shape 
the blocks for the pipe bowls with a half- 
round wood rasp or gouge. The base may 
be a single piece ¥” thick rabbeted to take 
the sides, or two X” pieces may be glued to- 
gether. Clear-plastic or glass strips ce- 
mented across the tops of the pipe racks will 
keep dust from settling on the stems of the 
pipes.—RoLanp Cueva. 
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RUBBER TACK. 
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Old Bottle Capper Serves 
as Improvised Drill Press 


Waxmixc to drill a large number of holes 
at 90 deg. to the work surface, and having 
only an electric d:ill with which to do it, 
1 improvised a drill press from an old bottle 
ca 


per. 

After first drilling two holes through the 
shaft of the capper, I bolted on a piece of 
sheet metal. This was bent into the form 
of a circular clamp and bolted around the 
body of the drill. Small work was laid on 
blocks, which raised it within easy working 
distance of the drill chuck. The arrange- 
ment proved to be extremely satisfactory for 
many types of drilling that did not require 
extreme accuracy.—Ivan L, Cuuncn. 


Molds Make Butter and Other 
Table Spreads More Attractiv 


Taste decorations can make mealtime 
pleasanter, and by that fact alone increase 
the value of the food you eat. Butter and 
its substitutes, for example, are more attrac- 
tive when molded into neat pats topped 
with appropriate initials or designs, 

‘The mold shown at the right is one of 
many possible varieties; its dimensions are 
suitable for about a half pound. Bottom 
and top blocks fit inside the frame. Hard- 
wood is desirable for all parts and part 
larly for the top, in which the design is to 
be carved. To use, dip the mold in cold 
water, fill it with slightly softened butter, 
margarine, or the like, and press down on 
the handle to shape the spread and impress 
the design upon it, When molded, lift off 
the top and sides.—R. H. Jexxi 


Index Lines in Miter Box 


Lives ruled at fixed distances inside a 
miter box make it a quick and easy job to 
cut short pieces of stock to any given 
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motrom 
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. auLerock 


The separate bottom makes it easy to remove 
the pressed butter and also to clean the mold. 


length. The index marks shown in the photo 
below are spaced 4”, but the intervals can 
be made shorter or irregular as may be re- 
quired. They are equally useful for straight 
or miter cuts —GLENN A. WAGNER. 


Wheel Chair Has Motor. R. H. 
Hamrick, of San Leandro, Calif., connected 
a X-hp. Briggs & Stratton motor to the rear 
of his wheel chair to save energy in travel- 
ing the two miles from his home to the shop- 
ping district. A lanyard is run back to the 
clutch (taken from a motorcycle), and a 
wire controls the throttle. 


Steam Engine from Warplanes. 
Part of an aluminum propeller from a Zero 
was turned for the crank mounting of this 
7K" long, one-cylinder model steam engine. 
The crank bearings are miniature ball bear- 
ings from a Betty bomber. All other parts 
are brass. Virgil L. Spaur, of Narrows, Va., 
built the engine while in the Navy. 


Radio Built into Corner. The 
small comer space between the doors of 
his den was utilized by Ed Sheldon, of Bur- 
bank, Calif., for his radio, record player, and 
telephone. He installed them in a built-in 
cabinet. The speaker is on the top shelf, 
two shelves are for record albums, and the 
radio is behind a panel on the lowest shelf. 
A bottom-hinged door below the phone 
counter conceals the record player. 


Covered Wagon Takes Mai 
This is a miniature covered wagon, but it 
has made a 6,000-mile trip—from Haw: 
where it was built by William J. Lawing 
while he was a draftsman at Pearl Harbor, 
to his home in Charlotte, N.C. It was made 
entirely of brass, and the top was then cov- 
ered with canvas. Spokes were brazed to 
the tumed wheels. The back is hinged to 
let the wagon serve as a rural mail box. 
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Use an ordinary oilean to squirt insect powder 
into moldings, cracks, and crevices. If the spout 
becomes clogged, tap the can on a hard surface. 


If the handles of a shopping bag cut into your 
hand, slip a clothespin through the cord loops. 
‘When not in use, keep the pin in the empty bag. 


Do wire coat hangers cave in under the weight 
of your heavier garments? You can make them 
twice as strong and useful by binding two of 
them together with cellulose or adhesive tape. 
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FLATTEN 
AND BEND. 


To mount flowerpots on a wall or window 
frame, bend brackets from %” copper tubing as 
shown. Rub the metal bright and lacquer it. 


Scatter rugs that have a tendency to slip and 
slide on polished floors can be made to hold 
their d better if an old rubber bath mat 
or dish-drain mat is placed under each rug. 


Wind and driving rain often combine to force 
water under shingles. A dab of roofing com- 
pound under each shingle will seal it tight. 


PICTURE WIRE, 
THROUGH SPRING 


Flexible picture wire strung through the spring 
will limit the travel of a screen door an 

vent damage that might otherwise he caused by 
a heavy gust pulling the door violently open. 


Kitchen paint will stay fresh longer if you 
eave a window slightly open at all times. to 
provide a ready escape for steam and moisture, 


CIGARETTE-LIGHTER FLINTS 


If your 
carryin ve, suppl 
in the lead holder of your mechanical: pencil 


A cumbersome mattress may be carried easily 
by two people. Loop a string around it and 
draw it into as tight a roll as possible. A closet 
pole through the center provides fine handles. 
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Painted markings make this combination comb > 
case and coin purse look much like a real turtle. 


‘The tail forms a handy tab for pulling out the 
comb, Note the snap fastener on the purse. 


Turtle Case Holds Both 
Change and Small Comb 


Cur in the shape of a turtle, this combina- 
tion comb case and change purse will make 
a particularly welcome gift for a woman or 
girl addicted to having everything helter- 
skelter in her handbag. It may be made 
from either felt or leather. 

After cutting out the pieces, begin the 
assembly by stitching part 3 (the flap of 


Target Frame Is Portable 


the purse) to one piece of part 1 on the 
dotted line, leaving a narrow seam along 
the straight edge of part 3. Then sew part 2 
(the body of the purse) to part 1 below 
the dotted line, leaving the top piece of 2 
unstitched, Put parts 5 (the legs) in place 
and sew the two parts 1 together around the 
edge, leaving the base open to receive the 
comb. Cement part 4 (the tail) to the 
comb and install a snap fastener on the 
purse.—B. V. HENDERSON. 


Clip Holds Nut on Wrench 


Here is the way I have solved the prob- 
lem of holding the target when I want to 
get in a little practice with my rifle. The 
supporting frame is easily carried and can 
be set up anywhere it is safe to shoot. 

It was made from 1/16” wire and four 
spring clothespins, the wire being thrust 
through the springs of the pins. If angle 
comers are bent as shown, the pins will not 
slip.—Bennanp V. Mmpieton. 
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ReMovine or installing a nut in a tight 
place may be simplified by adding a small 
flat spring to a socket wrench. It’s secured 
by a small bolt threaded into the shank. 

While a nut is being installed, the clip 
will keep it square with the bolt’ or screw 
until firmly started, but the wrench can be 
easily pulled away after the nut has been 
turned up tight. Likewise, the clip retains 
a nut after it is removed.—C. SaENcER. 


Cutting a blade that has broken or worn only 
at one end and transposing its parts will double 
its life. Heat the worn area to soften the metal 
for cutting, drill holes in the cut ends, and rivet 


together what were the original ends as at right 
above. Such a blade will cut diameters up to 
the limit imposed by the splice. The arrow 
(left) shows a spliced blade at work. 


Macksaw Hints Speed Power Sawing 


He are three suggestions for improv- 
ing the operation of a power hacksaw— 
a method of repairing a worn or broken 
blade, a switch that automatically stops the 
saw on completion of a cut, and a rubber 
bumper to cushion the dropping saw arm, 

Sometimes a blade wears most near o1 
end because only small-diameter work is 
cut, or the teeth may break at that end. If 
the saw can be reversed so it cuts on the 
push stroke instead of the pull, or vice 
versa, these half-used blades can be turned 
end-for-end, Otherwise, the blade may be 
cut and the sections reversed as shown 
above. Bend the worn section to a slight 
offset so the good one will run straight and 
true. 

If a microswitch is available, you might 
adapt it for use in stopping the saw. In 
the homemade switch below, the lever that 
breaks the circuit is a 3/16” rod pivoted 
inside a 5/16” hole drilled horizontally 


Rew 
g— 


When a cut is finished, this switch stops the 
saw motor automatically: Simultaneously, the 
rubber bumper shown at the right cushions the 
falling saw arm. A pivoted switch lever, seen 


through a fiber block, The inner end of the 
lever, turned down to a diameter of 1/8”, 
a brass collar, the latter being 
y a mica strip and washer. 

A 6-32 brass bolt in the lower half of a 
hole drilled vertically through the block 
serves as one terminal. The other is an 8-32 
brass bolt 1/8” long pressing against a coil 
spring in the upper part of the hole, the 

ing contacting the brass collar and keep- 
it in turn in contact with the lower bolt. 
s drilled in from the sides admit 
the wires to the recessed heads of the bolt. 
A metal band holds the switch on the saw 
base and a C-shaped guard under it keeps 
dirt out of the 5/16” hole. 

The bumper consists of a mushroom- 
shaped rubber button (a crutch tip might 
be used) pressed into a collar. This collar, 
which has a 1/8” pipe thread, was screwed 
on a nipple screwed to the saw base with 
flathead bolt. 


breaks the circuit when the saw arm depresses 
the spring on its outer end. An inner spring 
closes the circuit while the saw is operating. 
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1 
are setscrew, cl 
simple snap-ring collars 


Shaft Collars 
toFitthe Job 


yy W. A. Conway 
N OST mechanics have at one time or an- 
other to make and fit a shaft colla 
either in the course of building new equip- 
ment, or in repairing a defective mechanism 
Before you decide on the kind of collar to 
be made, note first the nature of the loads 
that will be placed on it, and whether or 
not subsequent disassembly will be neces- 
collar may be 


sary. If it won't be, the 
pressed, shrunk, or silver-soldered to its 
shaft. 


Pethaps the simplest removable collar is 
‘one retained by setscrews, as in Fig. 1. This 
is best suited for light duty, since it has 
relatively little thrust strength, as well as a 


THaust 


— 
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tog 
1 around the tw 


tendency to loosen under vibration. Unless 
dimples are provided on the shaft (thus 
rendering location adjustment impossible), 
the setscrews may cause shaft burrs that 
ke removal difficult 
A stronger collar is shown in two forms 
in Fig. 2. It uses either a straight press- 
fitted pin, or if removal must be facilitated, 
a standard taper pin. If a central hol 
would weaken the shaft too much, the pin 
can be placed at the side with about half 
its diameter in the shaft 
Where thrust loads are he 
lar fitted to 


can 


y, a split col- 
in the shaft 
(Fig, 3) is often satisfactory, In small work 
the screws holding the split collar together 
may be replaced by a snap ring, as shown in 
two photos. If space is lacking, a snap ring 
alone fitting a shaft groove is often em- 
ployed. 1 


groove tui 


provided the thrust is from only 
n additional collar 


nated 
one direction) by using 
chamfered to bear in on the ring (Fig. 4). 


Fitting a split collar, using a ring, retainer. 
A ring collar is also in use on the shaft end. 


The clamping collar in Fig. 5, for use on 
tubing or on shafts that must not be marred, 
has only moderate thrust strength but can 
be located at will. For fine location ad- 
justment, threaded collars are ideal. Though 
troublesome to ce, they are especially 
good in applications where delicacy of ad- 
justment is vital, such as on machine spi 
dles running on antifriction bearings, where 
it’s desirable to just remove end play. 

For speedy change among predetermined 
positions, the collar shown in Fig. 6 is valu- 
able. The locating pin seats in grooves 
in the shaft, or in the case of tubing, in holes. 


Expander pliers are used to install this ring 
in the round-bottom groove turned to receive it. 


Delicate ndjostment of end phy, is posible 
with a pair of threaded collars. After one is 
turned {othe right place, the other locks it. 


Pointer Helps Gauge Depth of Drilling in Lathe 


Accurate drill-depth measurements in 
the lathe are easier if you use this adjustable 
depth indicator. When the drill touches the 
work, the pointer is set to the nearest inch 
mark, eliminating the need for noting and 
remembering the odd fraction at which 
drilling might otherwise begin The actual 
hole depth is then always indicated. 

The pointer, bent up from a length of 
bicycle spoke, slides in a hole drilled through 
a small brass block and is held in position by 


Errors in drilling are far fewer if you fit 
your lathe with this gauge that indicates how 
much you have advanced the tailstock barrel. 


a small compression spring in a blind hole, 
A brass strip soldered to the block runs un- 
demeath the tailstock to the keyway-locating 
screw, on which it is held by the locknut on 
this screw. The spring is compressed in the 
block and the pointer passed in over it so 
that spring pressure will hold the pointer 
in place. This method, which retains the 
pointer position reliably and yet allows it 
ily, dispenses with the need 
Ricuarp Hanscom. 


BLIND HOLE 
FOR SPRING 


THROUGH HOLE 
FoR POINTER. 


No holes are made in the tailstock in order 
to mount the gauge. Instea imply cla 
under a nut on the keyway-locating screw. 
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Stopping Spindle Drag. One draw- 
back of a lathe having a V-belt drive be- 
tween jackshaft and spindle is that, even 
with a slack belt, drag will often keep the 
spindle turning at considerable speed. This 
is because a V-belt tends to assume a circu- 


— 


NEW 


SHOP IDEAS , Ly 
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Tip for Lengthwise Drilling. 
When round work is to be drilled length- 
wise on a drill press, the hole may be 
centered as shown below. In a block of oak 
or maple clamped to the table, drill a hole 
(1) to take the work and a horizontal hole 
(2) for a setscrew. Insert the work (3) and 
turn up the screw. When the drill is lowered 
(4), it will be exactly centered.—L. S. Ison. 
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lar shape when not under and thus 
remains in contact with part of each pulley 
To overcome this tendency, mount 


smooth bar or tube so that it is about 


above the top of the belt when the latter is 
tension, as at left above. The 

be held by th of pipe or bar 

top with a floor 

if necessary, so that 


it is the same distance above the belt in all 
pulley steps. When the jackshaft is released 
(right above), the bar keeps the belt in the 
shape of a flattened oval. This keeps it 
long enough so that it does not tend to hug 
either pulley groove, so effectively reduc- 
ing slack-belt drag—Watrer E. Burton, 


Round 
work can be cross-drilled accurately on a 
diameter with a jig like that above. It is a 


Kink for Cross Drilling. 


piece of round stock the diameter of the 
work, with a hole of the desired size drilled 
lengthwise through its center in the lathe 
or by the method shown at left. When the 
work is clamped in the vise at right angles 
to the jig, the latter will guide the drill 
exactly through the center.—C. W. Woopson. 


Drill Helps Cut Tubing. Cu 
tubing to length can become quite a tire- 
some job if many pieces are needed. How- 
ever, the job may be eased considerably by 
letting an electric drill do most of the work. 
Steady turning of the tightening knob will 
produce a fast cut, A drill press also might 
be used, with the cutter held in the hand. In 
that case, be sure you use a slow speed 
and tighten the cutting knob gradually. 


Washers Protect Vise. In the ab- 
sence of a lathe or other machine tool, a file 
frequently is used to shoulder the end of a 
rod. However, this often results in the vise 
jaws being marred. Two close-fitting wash- 
ers placed over the work will protect the 
vise and help do a better job. The washers 
ride on each other, and the top one serves as 
a guide that produces a clean-cut shoulder 
on the work,—CHances H, Harpy. 


Drill-Press Wiring Reduced. 
Two electric cords usually run to a drill press 
of the type seen above—one to the motor and 
another to the light. I eliminated one of 
them by drilling a hole in the motor switch 
plate and connecting the light cord to the 
unbroken lead and the hot side of the switch 
in the terminal box, The cord was taped to 
the switch rod in order to keep it out of the 
way and prevent accidents. 


File Box Holds Drills. A file-card 
box provides good storage for drills and taps, 
especially extras or those of a different series 
than your regular set. Cut a piece of wood 
to fit the box and drill holes in it of the 
right size—M. A. Jaconson. 


Clips Protect Lathe Work. Brass 
clips installed on your lathe-chuck jaws will 
give protection to work you don’t want 
marred. Made as illustrated above, the clips 
will suit work of any size and may be used 
over and over again —BENJAMIN TASSMER, JR. 
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Punch marks in flat work may be evenly spaced 
by locating the guide in each preceding mark. 


Spacer Punch 
Locates Layout 
Marks 


EVEN svacing of center-punch holes for 
contour drilling may be assured by us- 
ing a punch fitted with an adjustable arm 
and guide point. After a mark has been 
punched at the starting point, spacing is au- 
tomatic by locating the guide in each pre- 
ceding mark. In addition, the punch may be 
used like a compass to scribe ares, and, with 
the point lowered below the edge of the 
workpiece, it provides accurate spacing of 
lines parallel with the edge. 

For the body, use ordinary ¥” cold-rolled 
steel, mounting it between centers to knurl 
the two indicated areas and to turn down 
to the specified dimensions. The long taper 
may be cut on the tailstock end of the work 


7 


- 


Chuek the puneh to drill a %” hole %” di 
into the end for the interchangeable harden: 
point. The latter must be a tight press fit. 
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Use cold-rolled steel for the body, drill rod 
for the point and arm, brass for the screws. 


with the compound rest at 6 deg, Cut the 
small taper with the work in the chuck, after 
drilling a %” hole %” deep to receive the hard- 
ened point. Also drill a ” hole through the 
body for the adjustable rod, as well as_an- 
other at right angles to this for the lock 
screw, using a No, 29 drill and tapping the 
hole 8-36, 

A feature of the punch is the interchange- 
able point made from %” drill rod. After 
hardening the point by heating to a cherry 
red and quenching in water, polish it, and 
then temper by heating to a straw color and 
allowing to cool in To assure a tight 
fit, it is best to peen it slightly before hard- 
ening. 

The arm, %” drill rod threaded for %” at 
one end, fits into a %” section of %” rod 
drilled lengthwise No. 82 and tapped its en- 
tire length. Also drill a hole crosswise in this 
piece to match the diameter of the guide pin, 
made from a bicycle spoke. Turn the two 
lock serews from brass.—Richanp Hanscom, 


the guide point, make it possible to set the 
accurately. for extremely fine work. 


Hardware Revolves in Space-Saving Turntable 


A piscanpep floor lamp provided the 
base for this turntable rack in which a 
variety of small shop supplies can be kept 
separated yet handy. A 15” length of }” 
steel tube is driven tightly into the base. 
‘Three 14” dowels 4” long are bored through 
the center to revolve freely on the tube. 

To keep the holes true, drill the dowels 
on a lathe or, if by hand, from both ends. 
Plywood disks 6”, 8”, and 10” in diameter 
are drilled through the center and screwed 
to the dowels, The partitions, also made of 
plywood, are toenailed to the dowels, Nail- 
ing the partitions from under the shelves 
makes a stronger job. A steel washer sep- 
each shelf from the dowels below; 
when washers, shelves, and dowels are lub 
cuted with graphite, the shelves tum in- 
dependently and easily. 

Cut 1” strips of thin sheet metal—tin-can 
stock will do—and attach them to the cir- 
cumference of the shelves with small screws 
or nails, A label can then be pasted to the 
front of each partition to identify its con- 
tents.—R. J. De Cnistorono. 


Cloth-Wrapped Tap Enlarges a Threaded Hole 


A ravren hole sometimes turns out to be 
too tight for the screw it is supposed to 
take. If the screw is hardened, or if for any 
other reason you do not wish to alter its 


Ir porsx’r take much of a pull to release 
a safety trip rope fastened to a tractor by 
the method illustrated above. A strap hinge 
bent as shown is bolted to the bottom of the 
seat, and a nut and washer press up on a 
spring to hold ring and rope in place. The 
ring snaps free automatically when the plow 
is disconnected.—AwaLp Wess. 


thread, wrap a small piece of cloth around 
the tap. Run cloth and tap together through 
the hole. This will cause the tap to cut 
an oversize thread.—R. J. Waicur, 


Switch Modernizes Motor 


Ox» motors not equipped with built-in 
switches can be used conveniently if a 
standard surface-mounting toggle switch is 
mounted on a piece of plywood and at- 
tached to one end of the motor as indicated 
in the photo. The screws holding the cover 
plate on the terminal box will secure the 
plywood.—Giexn A. WAGNER. 
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Drum-type machine is best for To the 
field area of a floor. Sand this first. 


ies 
Disk-type sander gets 
use it near basel 


in closer at the margins; 
to do a job. 


Power Sanding Renews Old Floors 


Fron sanding machines may be rented 
by the day in many communities, and 
sandpaper of various grits is usually pro- 
vided at a charge based on the number of 
sheets required. By reducing the rental time 
to a minimum and avoiding waste of paper, 
the cost of a floor-finishing job can be held 
to a very moderate level. The profitable use 
of rented sanders, however, calls for a cer- 
tain amount of advance planning as well 
as some knowledge of the machines them- 
selves. 

Before the sanders are brought to the job, 
everything should be made ready for them. 
Construction and repairs on walls, ceilings, 


baseboards, and woodwork should be com- 
pleted and the refuse swept up; if possible, 
close off the area to traffic. Inquire about 
the current consumption of the machines 
that are available; you may need a larger 
fuse for the electrical circuit into which the 
machine will be plugged. 

Sand the field area of the room first. A 
large, drum-type sander is best for this work. 
The paper to be used on the drum depends 
upon the condition of the floor. Use coarse 
paper for roughing off paint and dirt coat- 
ings and for taking down the high spots. 
Holes resulting from broken-off splinters and 
other defects may be filled with composition 
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wood after the rough sanding. Medium 
paper should be used for average uniform 
flooring. Finish the job with a fine grade 
of paper. 

When operating the drum-type sander, 
make sure that the control lever is in the up 
or idling position before you switch on the 


motor. Lower the control slowly so that the - 


moving drum makes gradual contact with 
the floor, and keep a firm grip on the handle 
to prevent the paper from grabbing and 
jerking the machine out of control. 

Never hold the machine or permit it to 
stand in one spot while it is sanding, as this 
will quickly produce a trough inthe wood. 
To remove trough marks it is necessary to 
smooth down a considerable area, and this 
is wasteful of both time and paper. 

Best results are obtained by making slow 
runs forward and then reverse in the direc- 
tion of the grain. Repeat as many times as 
necessary, and change the paper whenever 
the old sheet becomes worn or clogged. A 
worn sheet won't do the job. 

For the margins, a small disk-type sander, 
also shown on the opposite page, is more 
convenient, Unlike a drum sander, the disk- 
type machine depends upon the weight of 
your body for its cutting action. This per- 
mits regulations of depth and speed of op- 
eration, and by applying the right amount 
of weight you can muke the margins blend 
into the field area without any noticeable 
dividing line. Empty dust bags before they 
become full, as overloaded bags impair the 
operating efficiency of the machines. 

Whenever possible, plan in advance on 
the kind of finish you want to apply to the 
floor, and have the materials handy so that 
you take advantage of the clean and freshly 
sanded surface. If you cannot finish the floor 
immediately or shut off the room until you 
do, see that you have a supply of clean 
drop cloths ready to give your new floors 
the protection they deserve.—J. Moprocu. 


Rack Holds Sanding Belts 


Beuts for power sanders can be 
graded and stored in a rack made by 
gluing slotted dowels into holes in a 
wood backing board. The distance be- 
tween holes and the length of the 
dowels will depend upon the size of 
the sanding belts that you have on 
hand.—J. A. RIcHARDs. 


Keeps Disks Centered 


Asnusive paper often 
shows a tendency to 
slip off the center of a 
disk sander due to pres- 
sure and centrifugal 
force. On sanders that 


eee have a recess between 

f Be | Jeicpend ofthe, motor 
shaft and the face of 

wooo ewe | | the disk, a dowel with 
a slightly projecting 
brad point may be driv- 
en into the opening. 
Glued paper punched 
over the point will re- 
main firmly centered. 


Door Stops Become Carving-Tool Handles 


a2 


Diwte-store door bumpers make excel- 
lent, hand-fitting handles for small carving 
tools. Place the screw of the bumper in a 


vise and drive off the wooden portion with 
a mallet. Whittle or turn down the end 
that held the screw to about 4” dia, A metal 
ferrule may be slipped over this end before 
the tool shaft is inserted. File a flat on the 
spherical portion to make the grip more 
comfortable and also to keep the tool from 
rolling on the workbench. File and sand off 
any roughness, and varnish the finished 
handle—Z. S. Greracn. 
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A plastic shield over the flash reflector safe- 


guards your subject if a bulb should shatter. 


A spring in a groove under the trigger keeps 
the disk up, but allows easy bulb replacement. 


A bracket may be substituted for the nameplate 
on this gun. Other types may require a clamp. 
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Plastic Screen 
Shields 
Flash Bulbs 


prastic coatings make shattering of flash 
bulbs almost harmless nowadays, but you 
can guard against the rare hazard of an ex- 
ploding one with a clear screen over the re- 
flector. The shield can be cut from 1/16” 
transparent plastic. Make it #” larger than 
the reflector, file two slots on the edge so it 
may be clamped to the mount, and smooth 
the edge with fine sandpaper. 

If equipment is available, a spring trigger 
for lowering the disk and a bracket for at- 
taching it to the battery case may be ma- 
chined from dural, the U-shaped part of the 
bracket being either milled from a block or 
bent from %” sheet, 

As suggested in the drawing at the bot- 
tom of the page, a trigger al y be bent 
from sheet brass or gal iron—or, 
simpler still, a small spring hinge may be 
used. With this, it will be necessary to shape 
a saddle to attach the hinge to a round bat- 
tery case.—Fraxk McCarry. 


All parts of the bracket and trigger except the 
spring and pin may be machined from dural. 


Simpler methods of making a trigger are seen 
here. A saddle is required to mount the hinge. 


Adaptor Improves Camera. 
Made of aluminum, this adaptor permits the 
use of Graphic-type double cut-film holders, 
as well as film packs, on cameras of the F 
comar, Voigtlander, and Ikon type. When 
the film holder is ‘withdrawn, the ground 
glass is automatically held in focusing posi- 
tion, The Hollywood Photo Manufacturins 
Co., Hollywood, Calif., produces it in th 
.. The unit is priced at about $15 


—— 


Handle Lens with Tweezers. Un- 
mounted auxiliary lenses for your cam 
will not need wiping and polishing every 
time they are used if you make it a habit to 
touch them only with a pair of tweezers. 
This will avoid finger marks, Tape each jaw 
of the tweezers to keep the lenses from being 
scratched by contact with the bare metal. 


Balloons Are Usefwt. Toy balloons 
serve as dust-tight containers for camera 
accessories. Close them with rubber bands. 


Tray Shelves Save Space. In a 
closet darkroom where space is at a premi- 
um, shelves arranged in steps on the wall 
will give you more room. In my e, the 
shelves were cut large enough to accommo- 
date 11” by 14” t and were mounted 
step fashion as in the drawing above, Sup- 
ported by screw eyes and triangular braces, 
they can be taken down and stored away 
when not in use.—A Ricuanp Fiske, 


Tongs Keep Overflow Clear. In 
bathtub washing of photos, the prints have a 


tendency to plug the outlet. This can be 
avoided by thrusting your print tongs down 
into the overflow pipe in the drain. Water 
will then always escape—R. F. Donovan. 
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nera and two Press 25 flash bulbs at the bottom of the page. The hand-held bulb 
seen above t the portrait — w 30” from the model, the o 


Portrait 


Ope 
make itp 


models with a 


are seldom considere 


By Louis Hochman 
raphs of a live 


Paw can 
t ‘the exceptionally | 


equired to register an image 
liminate that obstacle. By us- 
ing several bulbs and the open-flash tech 
1 you can produce pinhole portraits of 


of portraiture offers two 
s. It will yield  soft- 
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hole camera is a simple job, You 


Making a pi 
from cardboard, as seen 


can assemble 


At the back, a cover taped to the bottom and 
both sides, b the top, allows the film 
holder nd withdrawn, 


focus, distortion-free portraits of such dif- 
fused quality that no retouching is required, 
and, since a pinhole is always in focus re- 
gardless of its distance from the film or 
subject matter, widely separated subjects 
come out equally sharp. 

Such portraits may be shot through a 
pinhole substituted for the lens of your 
regular camera or with a quickly made 
pinhole camera. The flash bulbs should be 


to suit the film size you intend to use. The 


drawing shows one way of making the pinhole. 


A pivoted shut tisfactory for either flash 
shots or time exposure. A stop at the bottom 
retains the shutter in the closed position. 


used in reflectors fairly close to the subject 
to get the maximum light output. 

There are various ways of making a pin- 
hole lens, but Ir suggest the method illus- 
trated in’ the diagram at the top of this 
page. Take a thin flat sheet of brass or 
copper—or one of the sheets of thin metal 
found in film packs—and lightly punch a 
dent in its center with a punch or ice pick, 
being careful not to make a hole through 
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Double flash gave this soft-focus shot. The 
Arrow pan film was developed in D-72 solution 
at full strength for 10 min. at 70 deg. F, to 
produce a negative of good density. 


the metal. Next, turn over the sheet and 
carefully file down the peak of the dent 
until the metal is almost paper thin, Then 
carefully pierce it with the point of a fine 
needle. For average all-round use, the best 
size probably is a hole that measures about 
1/40”, but the accompanying photos were 
taken ‘through a hole 1/25” in diameter. A 
smaller hole will give somewhat sharper 
focus. File away any burr left by the needle. 


Film Determines Camera Size 


If you have a camera with interchange- 
able lens boards, you can attach the pinhole 
to an auxiliary board and use it in place 
of the regular lens. Or, if the lens is other- 
wise easily removable, the pinhole sheet 
might be reduced in size and taped over the 
aperture. For a shutter, all you will need 
is a pivoting sheet of black cardboard or 
metal that can be swung back over the 
pinhole between exposures. 

‘A pinhole camera may be quickly con- 
structed out of cardboard or wood for use 
with cut film. Adjust the dimensions to 
those of the film you intend to use. The 
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length can be anywhere from 6” to 10”, 
but since a greater focal length requires 
additional exposure time, 6” will be a good 
choice. Give the inside’ of the box a coat 
of dull black paint. 


Wire Viewer Aids Framing 


Adapt the back, or focal plane, of the 
box for cut-film holders by cutting a rec- 
tangular hole slightly larger than the pic 
ture size of your film. Cement a ¥” strip 
of black velvet above the top edge of the 
hole to serve as a light trap. Fit a boxlike 
sa film carton with one end 
cut off, snugly over the back of the camera. 
pe it to the bottom and both sides, but 
soa film holder can be 
be best to install this 
back while a holder is in place so as to 
assure a light-tight fit 

Tape your pinhole 


cover, such 


the top ope 
slipped in. It 


lens over a hole cut 
in the front of the box and equip it with 
a pivoting shutter. If you wish, a wire 
viewer may be placed on top of the camera 
as an aid in framing your shots. 

To get an idea of the angle of view pro- 
vided by the pinhole, you can attach a 
ground glass to the back of the camera 
with the back cover off. Put an unshaded 
lamp bulb in front and shut off all other 
lights. With the camera fixed, move the 
bulb about, noting the extremes at which its 
image vanishes. It’s well to make a table 
of the field covered at various distances. 


Portraits Shot with Midget Bulbs 


Although it is possible to take a satigfac- 
tory pinhole portrait with only one flash 
bulb, two or more will give better results. 
Locate the reflectors 24” to 36” from the 
subject or background. Use only the fastest 
panchromatic films and give them extra 
development to force as much density 
possible into the negative. Suitable films 
include Ansco Triple-S Pan, Eastman Tri-X 
Pan, and Eastman Sports-Type Pan. De- 
velopment can be carried out with DK-60a 
or straight D-72 stock solution. It also may 
be necessary to double or triple the develop- 
ing time to get sufficient density. The por- 
trait examples accompanying this article 
were developed in stock D-72 solution for 
10 min. at 70 deg. F. The above films and 
developing technique will produce good 
negatives when two midget (G.E. No. 5 or 
Press 25) flash bulbs are located 36” from 
the subject or the area being illuminated. 
Larger bulbs can be used at proportionately 


greater distances, or if shot at 24” to 36”, 
less vigorous development will be required 
to get a printable negative. 

You may also want to try a few time 
exposures indoors with photofloods. A little 
experimentation will show the necessary 
exposure, Although floods do not yield light 
of sufficient intensity for instantaneous pin- 
hole portraiture, you may find it interesting 
to work out some time-exposure studies of 
inanimate subjects. 


Determining Outdoor Exposures 


For time exposures outdoors in bright 
sunlight, the following method of determin- 
ing the correct exposure with a 1/25” pin- 
hole lens may be used. First, whatever your 
lens-to-film distance in inches, consider that 
figure as your “f” value. For instance, if 
you are working with a focal length of 6”, 
your “f” value is £/6. After this has been 
measured, take a meter reading of the 
scene you intend to photograph—but read 
the exposure time that is given opposite 
your “f” value as minutes instead of seconds. 

your meter shows that an exposure 
c. at £/6 is necessary, the correct 
pinhole exposure will be 1 min. with a bel- 
lows extension of 6”. 

It is even possible to take outdoor color 
shots with a pinhole. The colors may not 
come out perfectly true, but a few experi- 
ments should yield some surprisingly good 
results, As a starter, you might try a land- 
scape or two, using an exposure of about 
2 min, with the sun at your back. Only day- 
light color film is suitable for this, of course. 

In making pinhole photos, it will be help- 
ful to remember that extending the bellows 


Extreme depth of focus is a useful character- 
istic of a pinhole camera. In this shot of a 
poker game, the full house in the foreground 
and the player opposite are both in focus, 


produces a larger image from the same 
point of view, while shortening it reduces 
the image size. This makes it possible to 
get anything from wide angle coverage of 
about 125 deg. down to a telephoto effect— 
all with the same pinhole lens and from the 
same point of view. END 


Two Wiper Blades Make 
Efficient Film Squeegee 


SoLpERED to a wire frame, two wind- 
shield wiper blades will give you a very 
satisfactory film squeegee. Long enough to 
cover any film up to and including 5” by 7” 
cut film, the blades will remove more water 
than the usual sponge, thus shortening the 
required drying time. 

The frame may be bent from No. 8 gauge 
wire. Form a loop midway between the 
ends of the two arms. This will help main- 
tain even pressure on the film during usi 
besides keeping the blades in a normally- 
open position. Such blades will not scratch 
the flm—Wiver H. Furxer. 
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Meters ( 
Hlectrici 
How. 


By Gilbert Sonbergh 


'OR THE electronic experimenter, there's 

‘one tool that’s just about as essential as 
a soldering iron—a wide-range AC-DC volt- 
ohm-milliammeter. If you work or play 
with electricity and have graduated out of 
the doorbell-and-dry-cell stage, you'll use 
such a meter to find urate values of volt- 
age, current, and resistance. Beyond these 
basic applications, your meter will also tell 
you a lot about the impedance, inductance, 
and capacitance of coils and condensers; it 
will help test tubes and do general trouble- 
shooting; it will serve as an easy way of 
measuring output in voltage, decibels, or 
watts; and it will permit accurate determina- 
tion of input to amplifiers and other ap- 
paratus. 

Once you have a good understanding of 
the relation between volts, amperes, and 
ohms, you can build yourself one of these 
almost indispensable tools around any fairly 
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A D'Arsonval movement, shown here in phan- 
tom, indicates DC when the coil is energized. 


sensitive D’Arsonval movement. To the be- 
ginner, it may seem to be asking a lot of 
one meter to measure such different things, 
but actually it has to measure only one to 
tell you all three. The ironclad magic of 
Ohm's Law does the rest. This law specifies 
that a current of 1 ampere will flow when 
a potential of 1 volt is applied across a 
resistance of 1 ohm. If the meter can 
measure any one of these, a second one 
being known, the third always pops up as 
the answer. 

Heart of the standard DC meter, the cur- 
rent-measuring D’Arsonval movement con- 
sists of a lightweight pointer attached to a 
pivoted coil of fine copper wire. Mounted 
between jewel bearings, the coil is free to 
rotate in the field of a permanent magnet. 
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Photos from Weston Electrical Instrument Corporation 


Two delicate hairsprings carry current to the 
coil and also serve to position it so that the 
pointer is normally at zero on the scale. 
When current flows in the coil, interaction 
of the lines of force produces a torque. 
This torque rotates the coil and its pointer 
to a position where it balances the oppos- 
ing torque of the springs. 

For greatest versatility, multimeter move- 
ments are usually designed to react to very 
low values of current, but it's a simple mat- 
ter to increase the current range of such a 
meter. Let's say it has an internal resistance 
(Rm) of 100 ohms-that is, the moving coil 
itself offers this resistance to the flow of 
current—and’that 1 milliampere (.001 amp.) 
will deflect the needle all the way across 
the scale, 

In order to double the range of such a 
meter, all you need to do is put a 100-ohm 
resistor in parallel with the meter to by-pass 
half the current, and multiply the reading 
by two. Shunts of lower resistance increase 
the current-handling capacity still more. 


Volt and Ohmmeters 


Milliammeters plus Ohm's law also add 
up to volt and ohmmeters. By measuring 
current, the former tells you how much volt- 
age is being applied to a circuit of known 
resistance. Take the same 0-to-1 ma. move- 
ment with an Rm of 100 ohms. You want 
to convert it into a 0-to-10 volt meter. This 
means merely that 1 ma. must flow through 
the coil when you put 10 volts across the 
meter. But its own resistance is far too 
low and will pass too much current, so extra 
resistance is added. We know from Ohm's 
law that a potential of 10 volts will send a 
current of .001 amp. through a resistance 
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of 10,000 ohms. To the 100 ohms of the 
meter itself, 9,900 ohms must therefore be 
added in series. For measuring AC voltages, 
a D’Arsonval meter must also be equipped 
with some sort of rectifier that will serve to 
convert to DC that portion of the current 
needed for the operation of the meter. 

The conventional ohmmeter, as has been 
said, is also an ammeter in’ disguise. A 
suitable voltage is applied to meter and re- 
sistor which permits, say, 1 ma. to flow 
when the circuit is completed. Thus, if you 
short the test prods the needle goes all the 
way across the dial to zero ohms, But when 
you put additional resistance in series with 
this circuit, you decrease the current. The 
higher the resistance that you're measuring, 
the lower the current that gets through. 
Unlike other values, resistance is lowest at 
the right, highest at the left end of the dial. 

A variation of the usual resistance meter 
is the shunt ohmmeter used to measure low 
ohmic values. This is a milliammeter of 
known internal resistance that is energized 
to read full scale. When the unknown re- 
sistance is shunted across the circuit, current 
through the meter coil drops in proportion 
to the ratio between the fixed and unknown 
resistances. 


Measuring a Meter 


In order to build a multitester, it is first 
necessary to know the characteristics of the 
movement you plan to use. The easiest way 
to determine the current required for full- 
scale deflection is to connect the unknown 
meter in series with a meter of known ac- 
curacy, a variable resistor, and a voltage 
source. This is illustrated by the closed 
circuit shown on page 204. Since the cur- 
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RESISTANCE 
WIRE TEST 


*— FOR Ry 


40,000 OHMS. 


45 VOLTS 


The internal resistance of a meter movement 
and the current required for full-scale 
tion can be determined with this setup. 


rent is the same in all parts of a series cir- 
cuit, all you need do is adjust the variable 
resistor until the unknown meter reads 
full scale, The amount of current required 
to produce this deflection may then be read 
directly on the known meter. 

Using the same setup, you can determine 
the internal resistance of the movement. 
With the variable resistor adjusted to make 
the meter read full scale, shunt the meter 
with fine resistance wire of, say, 10 ohms 
per foot as indicated by the wavy line. Add 
wire until the meter reads half scale, and 


FORMULAS FOR MULTIMETERS 


General Forms for Ohm's law 
z 
mek 


= E 
(2) Rot 
(3) Eek 

B 
4) P=IR=R=- 
c oe 


To Calculate Milllammeter Shunts 


‘To Calculate Voltmeter Multipliers 


reset the variable resistor as needed to keep 
the total current (shown on the second 
meter) constant. When the wire shunt and 
the unknown Rm are equal, half the current 
goes through the meter and the other half 
through the wire. Measuring the length of 
the wire then tells you the Rm of the meter. 
Use accurately labeled resistance wire. 

Sensitivity, another characteristic of the 
movement, may become important in some 
applications of multitesters. A meter that 
yields full-scale deflection with a current of 
1 ma. is said to have a sensitivity of 1,000 
ohms per volt, because 1 volt will give full- 
scale reading when the total series resist- 
‘ance equals 1,000 ohms. This ratio will 
apply for all other ranges, that is, 100 volts 
full scale will require resistance totaling 
100,000 ohms. 

For electronic work, meters should have 
at least 1,000 ohms per volt sensitivity to 
avoid “loading” circuits under test. 

When building a multitester, it is usually 
a good idea to complete the ohmmeter sec- 
tion first so that it can be used in the 
selection of other resistors. The accuracy 
of a series ohmmeter depends primarily 
upon the accuracy with which the total 
circuit resistance is known. Since the volt- 
age of batteries, even when new, varies 
widely, some means of zero adjustment is 
always provided. With the test leads short- 
ed together, zero ohms, or full-scale deflec- 
tion, is adjusted by means of .the variable 
resistor shunted across the meter. 

Bear in mind that any series ohmmeter, 


[ELECTRICITY] 


‘Where 1 Is current in amperes. 


Ris resistance in ohms. 
E is potential in volts 
P in power in watts, 


resistance of meter (plus resistance of 
pe ot I 


fuse! 
lication factor (to convert from 1 ma, 
‘ma. B-i=10-1=9). 
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SHUNTS 
MULTIPLIERS 


AS CURRENT AS VOLTAGE 
METER METER 


Basic Principles of V-O-M meters. Any fairly 
sensitive current meter will register higher 
values of current as well as volts and ohms if 


whether its scale is 0-100 or 0-100,000, 
effectively covers the enormous range from 
zero to infinity, This being so, the upper 
end of the scale—which is the lower end of 
the milliammeter scale—is bound to be very 
hard to read and increasingly inaccurate as 
it crowds in toward infinity. Series ohm- 
meters therefore, are usually peaked at the 
center of the For a 0-1 ma, movement, 
standard series-ohms ranges are 45,000 
ohms center scale (using a 45-volt battery 


OHMMETER TABLE 


CURRENT 


LIMITER 


BATT. == 
oy 


AS HIGH (SERIES) AS LOW (SHUNT) 
OHMMETER OHMMETER 


the proper resistors and energizit 
connected. One meter and a switching arrange- 
ment combines them into a multitester. 


and a total of 45,000 ohms fixed resista 
4,500 ohms center scale (4.5 volts and 4,500 
ohms); and 450 ohms center scale, using a 
total circuit resistance of 450 ohms. To 
calibrate or graph the dial of a milliammeter 
so that ohms may be read directly, use the 
table below; the figures are based upon 

these standard resistance-voltage values. 
Construction notes on several multitesters 

will be given in a coming installment. 
[ro se conTinven] 


[ELECTRICITY] 


For calibration of meter dial 
or graph sheet 


Meter scale readings resulting from vari- 
ous values of resistance in circuit of con- 
ventional series-type obmmeter using O-1 
ma, meter with 4.5-volt battery and 
enough resistance (4,500 ohms) in series 
to make meter read full scale for zero 
‘ohms. The ohmic values for the given 
meter readings may be divided by ten by 
using 0-10 ma. meter with 450 ohms, or 
multiplied by ten by using 45-volt battery 
and 45,000 ohms in series. 
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. Multimeter Built from Kit. For 
experimenters who have shied away from 
the job of building volt-ohm-milliammeters 


| NEWS IN 


Radio Listeners Enjoy Silence. 
With the two gadgets shown above they can 
have it without getting out of their chairs. 
A remote volume control, left, makes it pos- 

le to adjust sound level from a distance. 
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because of the difficulty of obtaining 
matched and accurate shunts and multi- 
pliers, Resistance Products Company, Har- 
risburg, Pa., supplies the necessary resistors 
in kit form, They are furnished with a circuit 
diagram and are designed to match the 
characteristics of Marion Multi-Ranger me- 
ters. One kit, composed chiefly. of wire- 
bound resistors, sells for about $13; another 
consists mostly of matched carbon. pairs. 


radio off at the press of a button; the set 
comes on automatically after an’ interval 
about as long as the average commercial. 
The devices are made, respectively, by Ear- 
saver, of Burbank, Calif., and Commercial 
Control Company, Beverly Hills, 


Coaping Cireuit Is Printed. A 
complete interstage coupling circuit printed 
on a ceramic plate is now being manufac- 
tured by Centralab Division of Globe-Union 
Inc., Milwaukee. The unit includes com- 
monly used values of plate-load and grid re- 
sistors, and plate by-pass and coupling ca- 
pacitors. Roughly equivalent components 
are also shown in the photo at the left. Use 
of the printed circuit eliminates four or five 
soldered joints, saves space, and cuts cost. 


A shaft is soldered to the toy 
condenser so that a tuning knob may be added. 


One-Tube Radio 
Is Matchbox Size 


of the trimmer 


QUEEZING a complete radio receiver 

down to the dimensions of a matchbox is 
no more than a leisurely evening's work. 
This set, which will readily fit in your vest 
pocket, is built on a %” by 17/16" by 2k” 
chassis made from 1/16” aluminum. 

A small trimmer condenser used for 
tuning, two phone jacks, and a 7-prong 
miniature socket are mounted on top of 
the chassis. Underneath are the 1-meg. grid 


‘The turns of the antenna coil have been 
bunched together to take as little space as pos- 
sible. An antenna lead and 4-way battery cable 
are brought out from under the chassis. 


b+ -3 b+ 
To 22} 
uiTZ wiRe atroaal SENOUS: 


‘The average spare-parts box will produce most 
of the components used in this simple circuit. 


resistor, the 100-mmf. mica condenser, and 
an antenna coil that is made by winding 
approximately 70 turns of litz wire around 
a pencil. Slip the coil off the pencil and 
impregnate it with coil dope. 

Since the 175-500-mmf. trimmer will 
tune only a portion of the band with this 
coil, you may want to make other coils 
with more or fewer turns in order to in- 
crease the coverage of the set. The 1S4 
pentode used as a detector requires 1% 
volts for the filament, and will operate with 
a B battery that supplies anywhere from 
4% to 22% volts. For best results use a good 
ground and antenna.—ALsent Row.ey, 


For test purposes standard 1% and 22%-volt 
batteries were used, ‘but a penlight cell and a 


miniature B battery would provide a power 
supply hardly larger than the radio tse 
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“Tape Shields Speaker Magnet 


Sxovutp you have to saw or file control 
shafts or other metal parts of a radio while 
making repairs or replacements, see that no 
filings are permitted to enter the speaker 
cone, where they may cause distortion and 
rattling. You can protect the speaker by 
keeping a strip of adhesive tape over the 
opening while you work.—H. Lreren. 


Markers Make Tuning Easier 
i al Wence-sHarep bits 

of cellulose tape make 
station settings easy to 
locate. Lettered with 
India ink and placed in 
appropriate spots on the 
dial, they help you tune 
in where the light is 
poor without having to 
remember wavelengths 
of favorite stations.—G. 
E. Hannincron. 


Extra Speaker Converts Receiver to an Intercom 


“SPEAKER IN SET. 


Braid Grounds Condenser 


Nosy and erratic tuning is sometimes 
caused by a poor connection between a tun- 
ing-condenser rotor and ground. It is espe- 
cially common in portables where the con- 
denser has been mounted on rubber to 
absorb vibrations. A short piece of tinned 
braid soldered between the condenser frame 
and chassis cures it—Fnanx Tosin. 


Rifle Shel 


at ends for shield- 
ed wire can be made 
from used .22-cal. rifle 
shells. Drill or punch a 
hole in the end, slip the 
conductor through, and 
solder the braid inside 
the shell. Empty shells 
are also useful as grid 
caps. Spread or pinch 
the side of the shell to 
fit—Ricuanp Satzen, | 


Rapro receivers having sufficiently high 
audio gain will double as intercoms with 
the addition of an extra speaker and trans- 
former. A single wired connection to the 
remote speaker is sufficient, since the re- 
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turn can be made to a common ground. 
When the switches are turned to “Talk,” the 
speakers act as microphones. A single DPDT 
switch may be substituted for the two SPDT 
units shown in the drawing.—Lxs Jones. 


Mitch Your 
Clock to the. 


Stars 


IME is a major dimension of modern 
ife, and nowadays our radios signal the 
passing of every hour. While time 
signals are good enough for most purposes, 
would be outraged by the 
inaccuracies that sometimes creep in. How- 
ever, it’s a simple matter to go directly to 
the central authority of all timekeeping— 
the stars—for aid in adjusting your time- 
piece so it will tick off the minutes with 
precision. All you need is a piece of tin 
about I’ square and a couple of tacks. 

‘A good wrist watch is adjustable to an 
accuracy of a minute or two a week. Pocket 
watches used by railroad men must be 
accurate within two minutes per month. 
‘An occasional “star-performer” among high- 
grade 17-jewel pocket watches will stay 
within one minute in six months, a variation 
of no more than % sec. per day. OF course, 
to keep good time, a watch must be handled 
carefully, protected from severe tempera- 
ture change and violent physical motion. If 
you want to test and adjust the timekeeping 
behavior of your watch, timing a star transit 
is an enjoyable way of doing it. 

First, take the sheet of tin and make a 
clean 1/16” hole near the center. Tack the 
sheet securely to a firm support such as the 
side of your house, in such a way that you 
can peep through the hole at some distant 
vertical edge fairly high in the sky. The 
tower of a skyscraper will do if you live in 
the city. In the country, the lightning rod 
on the barn will serve admirably. Don’t 
select a chimney, unless it’s out of use, since 
its heat may make the adjacent air shimmer. 
If you're north of the equator, you should 
be sighting roughly toward the south. 

Next, make friends with a particular star 
of good brightness that will pass behind the 
tower or lightning rod at a convenient time 
in the evening. Make a note of the exact 
time, by your watch, when this star dis- 
appears behind the obstruction. If you have 
picked something with a clean vertical edge, 


these 


an_astronome 


Tw SHEET 


‘ 


Timing « star transit takes little equipment. 
Be sure the tin isn't moved between evenings. 


the star will be occluded almost instanta- 
neously because it is, for all practical pur- 
poses, a point of light and not a disk. If 
it fades gradually, you're probably looking 
at a planet, which does have an appreciable 
disk. 

Be out at your star-gazing post about five 
minutes earlier the next evening and you 
will see the same star occluded exactly one 
sidereal day later, ie., 23 hours, 56 min., 
4.09 after the previous night’s occlu- 
sion. In other words, a given star will pass 
through the same vertical line exactly 3 
min., 55.91 sec. earlier each night. If you 
have an assistant calling out each second as 
indicated by the watch while you observe 
the transit, you can check the performance 
of your timepiece. Then, if it’s off by more 
seconds than you care to tolerate, you have 
merely to advance or retard the hairspring 
adjusting lever and test it again. It's a good 
idea to observe the occlusion of three or 
four stars in one constellation so that you 
can eross-check on both yourself and your 
assistant. 

Men prefer to live by solar time, but the 
sun is a notoriously poor timekeeper, some- 
times making its daily trip in more than 
24 hours and sometimes less. Consequently, 
we use a fiction called “mean solar time”, 
arrived at with the aid of a purely imaginary 
Old Sol that behaves much better than the 
one we have. So don’t make the mistake of 
trying to regulate your watch with a sun- 
dial. Look to the stars!—Gitpert SonBERGH. 
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Pipe Fitting 
lor the 
Handy Man 


By W. C. Hughes 


OVING the kitchen stove to a new lo- 
cation or putting in an extra hot-water 
outlet near the washing machine is a job 
full of pitfalls for the inexperienced. Yet 
there is nothing hard about it when a few 
facts about pipe fitting are understood. The 
handy man who will learn the rules of the 
game can do a good job on his first try 
What tools are needed? At least two 
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pipe wrenches, preferably the 18” size, will 
be your mainstays. A 6’ folding rule and a 
steel square, such as a carpenter’s square, 
are Very useful is a combination 
square with protractor for laying out angles 
and offsets. A big monkey wrench is needed 
for unions. 

This is a minimum list, and assumes you 
will buy pipe cut and threaded to your 
specifications, which you can do at most 
large plumbing supply shops. If you work 


essary 


at a distance from such sources or want to 
be independent of them, you'll need a 
hacksaw or pipe cutter and pipe-threading 
dies, I suggest you buy a pipe cutter with 
three cutting wheels. The single-wheel type 
must be rotated a full 360 deg., which is 
sometimes impossible without removing the 
pipe. A hacksaw will cut without leaving as 
large a burr as a cutter will, but demands 
more care to insure a perfectly square cut 
and is hard to use in a tight spot. Plumbers 
use a reamer to remove the burr, but you 
can manage with a rattail file if you don’t 
plan to do a great deal of work. 

Pipe dies and a stock to hold them are 
costly, but it pays to buy good ones. You 
should find a set comprising the 4”, ”, 1”, 
1%”, and 1%” sizes ample for your needs. 
For threading, pipe is best held in a pipe 
vise. Perhaps your workbench vise has 
teeth below the jaws for gripping pipe. 

A lot of confusion is caused the beginner 
by pipe sizes. For instance, ¥” pipe meas- 
ures roughly %” o.d., and other sizes carry 
on the discrepancy. Sizes are based on the 
hole in the pipe, but even so are nominal, 
rounded to a common fraction for con- 
venience. Thus %” pipe measures about 
17/64” id., considerably more than its 
nominal size. Larger pipe comes closer, 
1” pipe having an inside diameter only 
trifle (about 3/64”) bigger than its nomi 
nal size. 

‘There are three classes of pipe: standard, 
extra strong, and double extra strong. These 
classes refer to wall thickness. Since the 
outside diameter must be the same to thread 
into standard fittings, extra wall thickness is 
gained by decreasing the inside diameter 
1). Thus 1” standard pipe is 1.315” 

.d. But extra strong pipe, al- 
though measuring the same outside diameter 
as standard, is only .957” i.d.; double extra 
strong 1” pipe is only .599” id. It’s the 
nominal size the pipe fitter uses for fitting 
calculations—1” for 1” pipe, and so on 

Pipe threads are fairly coarse, gaining 
tightness against leaks largely by being ta- 
pered—that is, smaller on the end of the pipe 
and gradually becoming larger, so providing 
a strong wedging action. The standard thread 
taper is 1/16” per inch, or %” per foot. 

Screwed joints make use of fittings, the 
most common ones being shown on page 
212. The letters designate the dimensions 
shown by the arrows. These vary, of course, 
with the size of the fitting. The boxed in- 
formation given will prove handy not only 
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Fig. 2. Right-angle bends are easily figured 
as above or by using elbow data on page 212. 


Fig. 3. Offsets of other common angles call 
for a simple calculation to determine run C. 
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for ordinary pipe fitting, but in using pipe 
for other purposes such as railings, supports, 
and so on. 

Once you've spotted your gas stove or 
decided just where the new outlet is to go, 
it’s important to make correct measurements. 
The plumber can eventually find a place on 
another job to use a wrongly cut piece of 
pipe, but the home pipe fitter can only 
save it in the hope that some day he'll find 
a use for it. Meanwhile, he’s out of pocket 
the price of a new piece. 

Measurements are made from center to 
center of the lengths to be connected. In 
Fig. 2, to decide how long the short length 
of pipe should be to connect the horizontal 
legs, we first measure between pipe centers 
to get the dimension B. Since the elbows 
will take up some space between the legs, 
this must be deducted from B. 

‘A quick, fairly reliable rule of thumb for 
90-deg. bends, valid up to the 14” size, is 
the fitting will take up as much space 
as its size. Thus if B measures 12” and we 
are using ” pipe, each elbow will take up 
¥" and the connecting pipe A should be 
cut 12” minus twice 4”, or 11” long. To be 
more precise, you can use the data on page 
212. Here the center-to-flange length of 
each elbow is given as 1%’, Therefore the 
distance between elbow flanges would be 
12” minus twice 1%”, or 9%”. But to this we 
must add enough for the threaded ends of 
the pipe to enter the elbows. Thread engage- 
ment (shown as Z on the table) for 4” pipe 


PIPE SIZES 
STANDARD PIPE 


is %”, so twice this is added to 9%”, giving 
10%”. We see that our rule of thumb gave 
us a safe approximation, close enough for 
practical purposes. 

Where connections are to be made at an 
angle other than 90 deg. (Fig. 3), having 
again determined the distance B between 
pipe centers, you need to know the length 
of the piece connecting the two elbows. For 
this the distance C must be known. To find 
it, regardless of the size of pipe used, you 
employ certain figures known as elbow 
constants. These, shown in the small box 
in Fig. 3, tell how Jong C will be compared 
to B if the elbows are 30, 45 or 60 deg. 
Since B is a known dimension, it is listed as 
1.00. If you are using 30-deg. elbows, C 
will be 2.00, or twice whatever B measures. 
With 45-deg. elbows, C will be 1.41 times B, 
and for a 60-deg. connection, 1.15 times B. 

Having found C, the distance between the 
centers of the ends of the pipes, you must 
deduct the space the elbows will occupy, as 
found on page 212. Remember to deduct 
twice the figure given, as there are two 
elbows. This gives D, the distance between 
them. Then add double the thread engage- 
ment given as Z in the table, and you have 
the length of pipe needed. 

Where other fittings are used, calculate 
the pipe length similarly after getting the 
fitting dimensions from the table. When 
you use reducing fittings to change from 
one size of pipe to another, the side of the 
fitting you are working with is the only one 
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to consider. For instance, if you are con- 
necting the &” side of a #” by %” reducing 
elbow, take the dimensions from the %” 
line on the table. 

Alter cutting pipe to length, be sure to 
ream or file out any rough edge inside. 
Clamp the piece in a vise or otherwise hold 
it firmly, fit the proper die in the stock, 
and start it on the pipe—clockwise, of course. 
As soon as the die begins to cut, lubricate 
‘asers with lard oil, bacon drippings, 
good cutting oil, Then continue 
threading, slowly. Lack of lubricant or 
rushing the work will heat the pipe, ex- 
punding it so that the die cuts too deeply 
and makes 2 poor thread, Blow out the 
chips every two or three turns, keep adding 
lubricant, and be careful not to cut too long 
a thread. With most dies, the correct 
Jength is cut when the pipe is just through 
the die and flush with the chasers. When 
the thread is cut, back off the die slowly 
and brush any chips off the thread with 
an old toothbrush. Don’t spin the die off; 
it may jump the tapered thread and ruin it. 

Now you are ready for assembling, or 
“making up” the joint. See that the threads 
inside the fitting as well as those on the 
pipe are clean. Put a little white lead or 
commercial pipe compound (nonhardening 
“dope” facilitates taking pipe apart later if 
necessary) on the pipe threads. Never put 
any on internal threads, as in fittings. 

Screw the parts together by hand as far 
as they will go; then continue with the pipe 
wrench. Again it’s important to take your 
time. Hurrying will heat the metal, ex- 
panding it and resulting in a leaky joint. 
Don't make the common mistake of thinking 
that the tighter you turn it, the better the 
joint. A well-made joint will always have 
one or two threads showing outside the 
fitting after it has been turned in snugly. 

Bending pipe will enable you to dispense 
with some fittings and a good deal of cutting 
and threading. Remember that the smallest 
radius is five times nominal pipe size. Bend 
pipe around a large pipe, column, or other 
solid object of suitable diameter. It’s best 
to pack the pipe full of dry sand and cap 
both ends; with brass or copper pipe this is 
almost a “must.” I find it a good idea, when 
bending pipe, first either to bend a duplicate 
of the required piece from stiff wire, or to 
lay out a full-size drawing, the wire or 
drawing representing the centerline of the 
bent pipe. 

Soil pipe, usually of cast iron, is assembled 
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with bell-and-spigot joints. Cast-iron_ pipe 
is cut with a cold chisel, a light cut being 
made all around and gradually deepened 
until the pipe is cut through. 

Making the joint calls for 
After fitting the spigot into the bell as 
shown in Fig. 4, pack the space between 
with oakum, using a yarning iron or similar 
tool (Fig. 5). Build up the packing slowly, 
making sure it is solidly compressed all 
around, until the bell is at least half full, 

Before pouring the joint, be sure that it is 
bone dry. Water and hot lead don't mix; 
even a drop or two of water can bring about 
disaster, as pocketed steam will explode 
violently, hurling hot lead everywhere. 
Pour in molten lead, and sts soon ay it begins 
to set, ealk it with a c 
Use light blows so as not to cut the lead to 
bits. 

If the bell is upside down or the joint a 
horizontal one, a “joint runner” of asbestos 
must be used together with a fire-clay dam 
or well higher than the oakum in the bell, as 
shown in Fig. 5. Such joints aren't easy to 
and if at all possible you should avoid 
them until you have made the common kind 
shown in Fig. 4 successfully. 


pe forms 
ing head 
is a piece of similar pipe bent to a 
semicircle 12%” in diameter. This is 
Il along the curve (pr 
an oxyacetylene cutting 
torch) and the rough edges fled or 
ground clean. A piece of X” thi 
iron with a 1%” hole at one end is 
welded across, the handle welded to 
this, and reinforcing braces added as 
shown. The device will handle any 
pipe up to 1”, 
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! 
Clothes Rack Hangs on Wall 


Wuene closet space is lacking in a home, 
garage, or shop, a rack for holding suits on 
hangers can easily be supported by hooks 
in the wall. Cut two plywood or solid ends 
to the pattern shown, and drill them slightly 
undersize for a press fit for three lengths of 
1” dowel. If the fit is tight, glue will not be 
needed in the assembly. 

Short lengths of %” dowel may be sim- 
ilarly pressed into undersize holes in one or 
both endpieces. They make convenient 
racks for neckties or shop aprons. 

Sand the work smooth and finish to suit. 
The piece may be painted to match the color 
scheme of the room, or it may be given 
several coats of shellac.—Riciianp Hanscom. 
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Why a 
Spinning 
Ball Curves 


Air Pressure Does It. Daniel Ber- 
noulli, an 18th Century Swiss mathe- 
matician, observed that the internal pressure 


| HOME | \ 


f EXPERIMENTS } 


| Rotors Offset Wind. A coffee can 
and an electric fan show in miniature how 
the famous rotor ships were able to keep 
their course regardless of wind direction. 
Suspend the can at four points, twist the 
tring well, and then let go, When the can 
spinning rapidly turn on a fan about a 
foot away. The can will move in the direc- 
tion of the side that is going the same way 
as the breeze. 
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of a fluid—such as air or water—decreases as 
the velocity of the fluid increases. To test 
this strange effect, suspend a table-tennis 
ball from a string about a 

the ball back and let it go, It 
back and forth. Now twist the string about 
50 turns, As the ball spins it carries air 
around with it. This i es the velocity 
of the air stream passing the ball on one 
side. The ball will curve toward the side 
of the faster moving air because the greater 
pressure on the other side pushes it over. 


ps Through the Air. 
The lifting effect of rapid movement through 
air—a part of the Bernoulli principle that is 
very important in aviation—may be tested 
with a yard of ribbon and a light 1” by 12” 
mailing tube. Loop one end of the ribbon 


Which Is Greater? Strange as it may 
seem, the static or internal pressure inside a 
stream of water is less than the pressure of 
the still air outside. If you doubt it, attach a 
string to a table-tennis ball and place the 
ball under water running from a faucet. Al- 
though you hold the string at a considerable 
angle from the vertical, the ball will stay 
nside the stream, Every time it tries to get 
out, the greater pressure of the still air 
outside the stream shoves it back into the 
low-pressure area within. 


around a stick and wrap the remainder 
around the center of the tube. Give the stick 
a quick pull, If the tube is light enough and 
the pull fast enough, the tube will rise in the 

and describe one or more graceful loops 
us shown above, 


Steam Will Balance It, Too, The 
same ball will remain poised over a jet of 
steam issuing from a small aperture. Fit a 
stopper into a teakettle or other narrow- 
necked vessel, and draw out a glass tube so 
that it has a hole about 1/16” across at the 
jet end. Bend the tube to point upward 
when inserted through the stopper. With 
steam issuing briskly from the jet, center the 
ball just above it. If the flow of steam is uni- 
form, the ball will remain balanced in the 
jet so long as pressure is inaintained. 
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Color changes often give the answer. Here, lead nitrate blackens an alkaline wool solution. 
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can identify many textiles by their manner of burs the odor, and the remaining ash. 
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What Fabric Is That? 


Various tests in the home laboratory 
identify textiles and detect some new 
surface-processing treatments. 


By Kenneth M. Swezey 


UST a few years ago, when nearly all tex- 

tiles were wool, cotton, silk, or linen, al- 
most any housewife could examine a piece 
of material and tell you exactly what it was 
made of, Today the situation is vastly differ- 
ent, Competing with these natural products 
are dozens of test-tube fibers synthesized 
from wood, milk, soybeans, rubber, glass 
and chemical polymers, Further complica- 
tions confront the tester because of new sur- 
face treatments aimed ut making fabrics 
water and moth repellent, flame and crease 
resistant, nonshrinking, and mildewproof. 

Burning a fabric has long been a common 
test. By touching the edge of a sample to a 
match flame, withdrawing it, and noting the 
way it burns, the smell, and the character of 
the ash, you can differentiate between eight 
or ten modern textiles. 

Cotton, linen, viscose, and cupram- 
monium rayon all are composed chiefly of 
cellulose, Consequently, they all burn rapid- 
ly with the familiar odor of burning rags 
or paper. The ash is small, and after the 
flame goes out « glow may creep along the 
unburned material, The fibers of these tex- 
tiles are so similar to cach other chemically 
that they usually are differentiated visually, 
by the unaided eye or with a microscope. 

Wool and hair burn more slowly, givi 
off the characteri 


ig 
ic odor of burning hair or 
feathers, The ash resembles coke. Pure silk 
also burns slowly, sometimes emitting 
sparks, and a row of coke-like beads are left 
along’ the casionally, silk is 
weighted by precipitating metallic salts into 
the fibers. This may add to the attractive- 


durability. A burning. test readily reveals 
weighting. Only the silk fibers bum, leaving 


behind a black metallic 
structure of the original weave. 

Rayons that burn like cotton are made of 
regenerated cellulose—cellulose that has 
been taken apart by chemical means and 


h that retains the 


Decomposition of the component fibers through 
destructive distillation is one test, A sample is 
heated vigorously in a test tube that has a str 
of moist litmus or lead acetate paper in th 
mouth. The paper will detect acetic a 

ammonia, or hydrogen sulphide in the vapors. 


You may know some textiles by their spots. On 
nitric acid will 

yellow spot. nakes a black spot 

if starch was used as a finishing material. A 
violet or red-brown spot from iodine indicates 
that dextrin was employed as filling material, 
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If a textile dissolves in acetone, you can be 
sure it’s either acetate rayon or vinyon. To 


put together again. Unlike these, acetate 
rayon is a definite chemical compound of 
cellulose with characteristics peculiar to it- 
self. In burning, acetate rayon flames and 
melts, producing a black ball that drips like 
sealing wax and hardens when cold, 

Aralac, a material resembling wool now 
made in considerable quantity from skim 
milk, burns much like wool. Its odor, how- 
ever, is milder because it contains almost no 
sulphur, the element that contributes the 
characteristic smell of burning wool. Pure 
nylon will not burn, but combustible dyes 


When cloth is made from both wool and cotton, 
boiling it in a sodium hydroxide solution will 
dissolve the wool. At the left is a colored 
sample of such cloth. At the right only cotton 
remains after it was boiled. In this case, the 
sodium hydroxide also removed the color. 
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‘ 


distinguish between the two, dip samples into 
acetic acid, Only acetate rayon will dissolve, 


or finishes may make it inflammable, It 
melts, however, leaving a brown mass at 
the edge of the fabric. 

Another new material that likewise does 
not burn is vinyon, made by causing vinyl 
chloride and vinyl acetate to join together 
and form long chain molecules. However, it 
melts completely at the boiling point of w 
ter. The melted mass is tan or brown, much 
like melted nylon 

Decomposition by destructive distillation 
affords another way of identifying the com- 
ponent fibers of textiles. This test makes it 
possible to distinguish between vinyon and 
nylon, silk and rayon, and wool and aralac 
and also to determine whether material has 
been treated with formaldehyde and urea for 
crease resistance. 

Such a test may be carried out by putting 
a small sample in the bottom of a test tube 
and heating the tube over an alcohol or B 
sen flame. The organic matter will br 
down, producing vapors that will leave clues 
ou moistened strips of neutral litmus and 
lead acetate papers supported in the mouth 
of the tube. 

When thus broken down, wool, silk, 
lac, nylon, and textiles processed with a urea 
finish will release ammonia and turn the 
litmus paper blue. If the material is not 
nylon, as can be found out by the previous 
burning test, and if it contains no protei 


ara- 


as determined by a nitric acid test to be de- 
scribed later, the presence of ammonia can 
be taken as indicating the use of the formal- 
dehyde-urea crease-resistant finish. 

Except when this finish has been used, 
cotton, linen, rayon, and vinyon all give off 
acetic acid vapor instead of ammonia when 
distilled in the test tube, and the litmus 
paper turns red, Of all textile materials, only 
wool and hair produce enough hydrogen 
sulphide to turn the lead acetate paper gray 
or black. 

Distinctive color changes produced when 
samples are treated with chemical reagents 
also may help identify textiles and filling ma- 
terials. Silk, aralac, soybean fibers, wool, and 
hair will all dissolve if boiled for 10 or 15 
min, in a 5 percent solution of potassium or 
sodium hydroxide, Add a few drops of lead 
nitrate solution to part of the resulting alka- 
line solution of fiber. If this produces a black 
coloration—due to the formation of lead sul- 
phide—the textile is either hair or wool. 

Boiling likewise will enable you to deter- 
mine the proportion of the fibers just men- 
tioned that may be mixed with cotton, 
rayon, or nylon, In the process, the protein 
fibers will be destroyed, leaving the cellu- 
losic or nylon fibers unharmed. After rinsing 
and drying these, you can estimate visually 
about how much fiber has been dissolved. 

Application of a drop of cold concentrated 
nitric acid is a means of quickly separating 
textiles that contain protein (silk, wool, 
aralac) from those that do not (cotton, 
linen, rayon, nylon, and vinyon). If protein 
is present, the spot will turn yellow. The 
yellow will deepen if concentrated am- 
monium hydroxide is added. 

Starch or dextrin as a filling material may 
be detected in white or light-colored fabrics 
by applying a drop of a solution of % gram 
iodine and 2 grams potassium iodide in 100 
ml. water. If starch is present, the spot will 
turn a deep blue-black. Dextrin gives a 
violet or reddish-brown spot. 

Mercerizing has long been a popular fin- 
ishing treatment for cotton. If cotton cloth is 
free from starch, as determined by the iodine 
test, you can check for mercerization with a 
special solution of iodine. Prepare 10 ml. of 
a saturated solution of potassium iodide and 
in it dissolve 2 grams iodine crystals. Dip a 
mercerized sample into this for a minute, 
rinse thoroughly, and dry. The sample will 
be left a deep blue-black. If you use an un- 
mercerized sample it will be almost color- 
less, or yellowish. END 


bi: 


Mercerization, a popular finish for cotton, is 
accomplished by subjecting the cloth to a cold 
ium hydroxide solution for several minutes, 
stretching to prevent shrinking, neutralizing 
SrA weak: aoki-and then washing. itta ction: 
sample is treated with a 25 percent solution, 
applied in lines with the tip of a. glass 1 
dis then washed and dried after 
e effect at right below will result. 


5 


Shrinkage of the mercerized lines caused the 


sample at the right to pucker. Cotton cre 
are sometimes made in this way. ‘Test a simt 
sample for mercerization with a strong iodine 
and potassium iodide solution and you get the 
result at the left. Parts that are mercerized 
take on a de blue-black color, as seen here 

lines, while the areas that were 
not mercerized fade to a brownish yellow. 
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3 14 Lid 
Thermostat Operates Window 


Wir a thermostat and draft-operating 
a window may 


cally at a predetermined temperature, so 
that a sleeper will neither be chilled nor 
deprived entirely of fresh air, 

In my home the motor was mounted in 
the cellar directly under the window, as at 
right, and lengths of piano wire were at- 
tached to both ends of the drive chain. One 
wire runs up through the wall to the bottom 
of a first-floor bedroom window, the other 
to a pulley above the window and down to 
the top of the same sash. To open the win- 
the chain must be slipped off the 
iam B. Scuwas. 
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Can Halves Are Parts Trays 


Ir THe shelves near your workbench are 
cluttered by miscellaneous boxes laden with 
screws, bolts, brads, washers, and the like, 
you may find a few trays cut from tin cans 
a real convenience. The rounded bottom 
makes it 
parts. 

Save the lids if the cans have been opened 
ith a rotary opener. After cutting the can 
in half, bend a %” fold all around to provide 
a safe edge, and solder a similarly folded 
half lid to the open end. Also solder a U- 
shaped strip of tin-can stock under the tray 
to prevent rolling. 


easier to pick out elusive small 


Countersink Cuts an Even Bevel 


Row at high speed in a drill press, an 
ordinary countersink will put an even 45- 
deg. bevel all around a piece of work. Use 
a fence on the drill table, clamping it just 
underneath the point. The size of the bevel 
may be adjusted by raising or lowering the 
height of the countersink to take a smaller 
or larger cut—Hersent Prister. 


Concrete Drain 
Is Cast over Form 


HEN 4” pipe with seepage outlets was 

needed to complete the drain for a 
septic tank, and neither soil pipe nor drain 
tile could be found, concrete pipe was man- 
ufactured by the steps illustrated. 

The trench was dug and graded for drain- 
age, and then filled with a 1” layer of 
concrete. This was smoothed with the back 
of a round shovel to give a slight hollow 
along its length. Roofing paper 20” wide by 
10° long was used as the inside form; an 
11’ wood strip nailed along one edge both 
reinforced the paper and provided a handle. 
The paper was coiled in the trench around 
a number of 3%” spacer blocks, Over this 
a 12” by 10’ piece of 1” poultry netting was 
tucked down and staked at the sides. About 
1” of concrete was then troweled in all 
around, 

When the concrete had dried, the spacers 
were knocked free with a long stick. A twist 
of the wooden handle narrowed the diam- 
eter of the form and made it possible to 
pull out the paper tube. 

Starting 20’ from the house, seepage out- 
lets were made by placing small quantities 
next to the tube and troweling 
m. Outlets were spaced about 24” 
apart, and a small rock-and-gravel pit pro- 
vided at the end of the pipe to allow for 
overflow drainage.—V. O, HANSEN. 


ei 


The trench is dog and floored ‘with concrete. 
After the paper form is inserted, it is cov- 


ered with wire netting. Temporary stakes hold 


Roofing paper becomes the pipe form, Spacer 
shi 


locks govern the size and shape of the tube. 


both in, place while the concrete i poured. 
When the concrete is dry, the handle of the 
tube is twisted and the roll is pulled free. 
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FOR EASIER 
’ FARMING 


Digging F les. A 
new tractor-driven _ posthole 
digger is equipped with a fence 
guard that permits replacing 
posts in the fence row without 
disturbing the standing fence. 
The digger is also adjustable 
forward and backward to work 
at an angle or on a hillside, 
is made in two mod 
hydraulic-lift. and rear-end 
power takeoff tractors by the 
Winpower Mfg. Company, of 
Newton, Iowa. 


Tractor Is Farm Built. Power sup- 


plied by a 1-hp. light-plant motor is trans- 
mitted to the automobile wheel of this 
garden walking plow through two reduc- 
tion hookups. The first is to a gear on a 
jackshaft and the second from the shaft by 
double-pulley belts to the wheel. Operation 
is by a throttle and clutch lever on the plow 
handles. A lead brick on the front of a 
welded angle-iron frame serves as a counter- 
balance. The tractor was built by Leonard 
L. Higgins, of Poulsbo, Wash. 


Wagon Made Like Auto. With an 
all-welded frame, a new farm wagon on 
truck-type wheels is available with optional 
equipment for use as a trailer-wagon or a 
horse-drawn vehicle. It has a reach adjust- 
able to give an 8’ to 12’ wheelbase and car- 
ries a 3-ton load at 20 m.p.h.—5 tons with 
oversize tires. The Duro wagon is distrib- 
uted by Mercury Sales Company, Detroit. 
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Backed into a fence, the guard on the posthole digger will 
push the wire out enough for alignment of the hole in the row. 


Radio Waves Grade Eggs. Devel- 
opment of an electronic egg grader, said to 
be the first successful mechanical method, is 
announced by Prof. Alexis L., Romanoff, of 
Cornell University, Ithaca, N.Y. Eggs are 
graded on their ability to absorb electronic 
energy (good ones absorb less than bad) 
from short radio waves when placed in a 
coil, Their conductivity, automatically cor- 
rected for egg weight, is registered on a 
meter. The grader is so sensitive that it re- 
veals even the degree of freshness, but it 
does not replace candling in disclosing blood 
spots and similar faults, 


<4 
stating yeud end 


Conveni¢ee with a 


illette 


f) Ay 
One-Fiece Razor 


i 52 whisk off tough beard 


with perfect ease—save 


time and bother—get a gold- 


plated Gillette Aristocrat or 
Gillette Milord one-piece razor. 
These are the finest and most 
convenient shaving instru- 
ments money can buy. There's 
nothing to take apart or put to- 
gether. You change blades in 
a flash, Twist... the razor 
opens. Twist again . . . your 
blade’s locked in shaving po- 
sition. For cleaning both razor 
and blade just loosen the 
holder, rinse and shake. Every 
man wants a fine razor. Ask 
to see the superb Gillette 
Aristocrat and Gillette Milord 
one-piece razors. 


Gillette Safety Razor Company 
Boston 6, Mass. 


_use Gillette Blue 


looks?! feelswarr! 


Gillette 
reisloral 
One-Piece Razor 


in a beautiful 
Git 


Gillette 
Milrd 


One-Piece Razor 


LIGHT 
WHEN YOU 
NEED IT! 


LIGHT 
WHEN YOU 
NEED IT! 


Miniature } 


Tuns tiny rolling mill, a miniature of those 
in giant steel plants but up to 40 times more 
powerful, can squeeze metal until it is thin- 


ner than tissue paper. Built for Westing- 
house, its two small rollers pull 100-foot 
strips back and forth at speeds up to 200 
feet a minute, rolling them into mile-long 
lengths only 1/2,000 inch thick. 


Drydock Goes to Sea 


Lancest vessel ever launched on an in- 
land river, this Navy floating drydock slips 
easily through the Dashie!ds Locks on the 


Ohio River on its 2,000-mile trip under tow 
from Pittsburgh to the Gulf of Mexico. The 
huge craft, 448 feet long and 97 wide, 
sleeps 137 crew members and can lift 6,000 
tons, It was built by Dravo Corp. 
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Bmoth-fintshing the elger and joints 
Gf this Rendauone theet-abumeinan 
pest lantern wor de with & 
Nicholson Aluminum Type “4” File 


wy 
Basement 
fisman” | Plastic Aids Atom Work 
cratisman 
Tuese giant hoops are part of the seven 
who knows plastic rings and three plastic manifolds that 
[pen will form the vacuum chamber for the Uni- 
his files versity of California’s newest atom-smasher. 
P Made by General Electric, the largest part is 
Having the right tool for each job 


not only multiplies the fun of home- eight feet in diameter, weighs 650 pounds. 


workshop hobbying, but also speeds 
the development of mechani 
|. And no hand tools offer a 
wider range of applications or con- 
ditions than files. 

In the Nicholson lines of more 
than 3000 kinds, cuts and sizes 
are files designed for use on all 
kinds of ferrous and non-ferrous 


fine instruments. 

Three generations’ experience 
goes into making Nicholson and 
Black Diamond files in such high 
quality that it is a pleasure as 
well as a source of profit to work: 
with them. Their reasonable cost 
and long efficient life make them 
your best buy in files. At good 
hardware stores. 


OOK, “FILE FILOSOPHY” 
esting illustrated pages on 
kinds, use and care of files. 


NICHOLSON FILE CO. 


Grooming a Generator 


Tus 13-foot-high “horseshoe” gives you 
a good idea of just how large generators can 
get. A giant in its own right, it is only an 
end cover for a huge 133,750-kilovolt-am- 
pere, hydrogen-cooled generator being built 
by Westinghouse for use in the Midwest. It 
will help streamline the big generator by 
covering otherwise exposed water pipes. 
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Photo-greeting cards are “personal’— different 


You make them yourself or 
order from your photofinisher 
greeting cards are fun to turn out 


h Kodak “masks.” You start with a 
pet ni 


Phe 


ive—you use your own printing 
equipment—all you need besides are 
the greeting card supplies shown and 
described here. See your Kodak dealer. 


KODAK EDGE TINTING If you are not a darkroom fan, you 
ourrit—2 both can still have your own photo-greeting 
quick-dry ndgreen card, Just take a favorite negative to 


ink... four felt nit 


your photofinisher—he will show you a 
wide variety of 


holder... Price: $1.50. 
tractive designs and 


do the whole job for you. 
Eastman Konak Co., Rocuesren 4, N.Y, 


i orizontal 
or vertical. Price of each mask: 85 cents plus tax, 


KODAK AZO E PAPER ideal for printing 


photo-greeting e weight, 


cents plus tax; 100 sheets, 
$1.60 plus tax. 


KODAK EMBOSSING GUIDE— 
easy to use... gives each card 
that custom-made look. 
Price: 75 cents. 
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Fant roses where the 
woodpile used 70 be / 


Modernize your home with a Perfection 
Oil Heater and you'll be able to have a 
garden where the woodpile was! This is 
a symbol of the greater comfort and freedom 
that can be yours with quality Perfection heat. 
You can look to Perfection, as so 
many others have, for better living! 


Switch to Modern, Economical 
PERFECTION Oil Heat! 


Unibrm Hear "— quick radiating and circulat- 


ing warmth, always there, day or night, when and 
where you want it. 


Ahutomatte Corto -yox cas bave fully a10- 


matic operation with an outside fuel supply tank 
and Accessory No. 12. 


Glan Buming —soot-free, smoke-free, odor- 


free, resule of advanced Perfection engineering over 
the years. 


Blwer-sisision of Blower No. 24 will carry 


heat to far corners and other rooms. 


Ivenboe Model 2205 Qeiee Cperatton = sens servant producing 


Space Heater, other the quick, clean comfort of better living. 
sizes available 


and-—no coal to carry, no fires to build, no ashes 
to empty, no soot-streaked walls to clean! 
Firelight Portable ™ 


Model 750 for “spot” ) 
bestiog serwbere PEREFEC TION 
Manufacturers of 
Oil Cookstoves, Oil Heaters, Oil Water Heaters, 
Oil and Gas Air-Conditioning Furnaces 
PERFECTION STOVE COMPANY 
‘The Mark of Quality po 


LATT AVENUE © CLEVELAND 4, OHIO 
Atlanta * Cleveland © Chicago © Jersey City * Kansos City © Ookland © St. Paul 
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APSO AE CRE eR pe 


® Piston rings are designed to “take” 
the wear... to protect your engine. When 
they wear out they waste oil, cause loss 
of power and lead to excessive cylinder 
wear. Fortunately, piston rings can be 
replaced—again and again—restoring 
engine performance each time. 

So, when your car first begins to 
smoke, use too much oil or lose power, 


e008 TONED aay, 


STEEL-VENT PISTON R 


© Piston Rings 


WEAR OUT, 


TOO! 


install Hastings Piston Rings at once. 

They stop oil-pumping, check cylinder 

wear, restore performance. 
Remember that name, Hastings Piston, 

Rings—the best money you can spend 

on your car. 

HASTINGS MANUFACTURING COMPANY 

HASTINGS, MICHIGAN 


Hestings Ltd, Toronto 


HASTINGS 


TOUGH on Oil-pumping 
GENTLE on C 
ne 


ae 
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PB WHEN IT'S AN EXIO@ START fs 


© When you buy a battery, you want to costly than the little extra you pay for 
be sure it will start your car—today, . an Exide Battery 

tomorrow, this coming winter. Regardless Play safe—buy starting assurance. 

of the age of your ear, dependable start- When it’s an Exide—you start 

ing power is your soundest investment. THE ELECTRIC STORAGE BATTERY COMPANY 
One starting failure can be far more side Beterinof Cveds Lint, Tore 


| 
| 


DEPEND ON YOUR. EXID UCTS, GOOD SERVICE 
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THAT cuswjony FEELING LASTS LONGER WITH MARFag, 


It's a grand feeling when your metal parts “mike up" right on the ~ 
button. It’s something like the feeling of perfection you get when 
you drive a smoothly operating Marfak-lubricated car. That cushiony 
feeling tells you that Marfak is on the job, with bearing surfaces 
scientifically protected against wear . . . for a thousand miles and 
more. Marfak resists wash-out, jar-out and squeeze-out because it 
clings to bearing surfaces. See your Texaco Man today... for 
smoother-riding miles with Marfak lubrication. 


THE TEXAS COMPANY 


‘Tune in: TEXACO STAR THEATER presents the TONY MARTIN show every Sundey night. See newspaper for time ond siation. 
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New Complete CONCORD 
RADIO CATALOG 


MAIL COUPON 
FOR YOUR 


Ready now—the mo 
tronic and 
Concord histor 
thousands of it 


COPY 
NOW 


FREE 


complete presentation of radio, 


jsion equipment and suppli 


Gear, Receivers, Transmitters—160_ pages of ‘every: 


thing and nics, Hun- 
dreds of m -make parts 
Including’ s 

makers. shipment from CHIC 


Mail coupon for your FREE copy at once. 


Build Your Own Radio, Amplifier, Etc. 


ler for the standard parts required for 

hit You plan ‘te 
Dromptly'and at 
ts, blue-prinks, 
wanes Kits, and 


baita, You ‘et 


i Hyreceive the desired pai 
jgwast prices, We can supply com 

ete. for many of the famous Popular Ate 
Standard parts for alt kits. Atail coupon 
160-paye' Concord "Catalog and see Why. for 27 years, 
hundreds of thousands of exserimenters hive bought from 
Radio Bxperimenters Headquarters. Concord Hadio Corp. 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA3 


901 W. Jackson Bivd. 265 Peachtree Street 


| Ses, righ FREE COPY of the comprehensive new Concord 
Ritio Ghislon 
! Address 


ce 
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PILOT F-M TUNER 


Makes Every Radio an F-M Radio 


from your own set! 
55%") it fits Into 
5. 


Handsome walnut 
Complete with tub 
10 Ibs. Cat. No. 1961 


ELECTRIC COMPANY. inc 
New York City Stores: 115-17 W. 45th St. & 212 Fulton St. 


LABORATORY 
MICROSCOPE 
600 POWER $22.50 


elivery. Money back 


BROWNSCOPE CO. 


45th St, NewYork 19,N.Y. 


Weir, Grams 


Acted Sire Plog 
Champion Spark Plugs for model gas engines give: 
dependable performance as regular Champions. Champion 
Ceramic insulation — Sillment sealed. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 


Dependable 


HAMPION 


AMERICA'S FAVORITE SPARK PLUG 


The school bus is symbolic of a whole new 
generation which has never known the necessity 
for trudging weary miles to school. We are 
rally a nation on wheels with buses, cars, 
trucks and tractors playing a vital part, directly 
‘and indirectly, in our daily lives. Engines turn and 


wheels roll. Spark plugs are a vital factor in 
keeping these engines operating efficiently and 
economically. On sheer merit, Champion Spark 
Plugs have earned the preference of most users 
because, in a word, they are dependable. 
Champion Spark Plug Company, Toledo 1, Ohio. 


FOLLOW THE EXPERTS DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL... Horry Wismer's fost sportscost every Friday night, over the ABC network 
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television becomes even more 
ng as lights are dimmed and 
the camera reaches d 

dio shadows to capture action 
dramatic as any on stage or screen. 


exci 


A new studio television camera— 
developed by RCA scientists and 
engineers—needs only 1/10th the 
usual amount of light. 

‘The super-sensi 
camera is an improved Image Orth 
con Tube...of the type once used 
doors. With it, studio broad- 
casts are sharper, clearer—and since 
so very little illumination is needed, 
heat in the studio is reduced to a 


ve eye of the new 


minimum. No more blazing lights! 


h improvements come regu- 
larly from research at RCA Labora- 
tories, and apply to all branches of 
radio, televisic 
cording. These uy 
provements are part of your pu 
of any product bearing the name 
RGA, or RCA Victor. 

When in Radio City, New York, 
he sure to sce the radio and elec- 
tronic wonders at RCA Exhibition 
Hall, 36 West 49th St. Free admis- 
sion. Radio Corporation of America, 
RCA Building, Radio City, New York 
20, New York. 


Ultrasensitive RCA television camera tube cuts studio light requirements 90%. 


‘elevision finds drama in the dark 
— with new RCA studio camera 


Witness 
pictures in tune with the send- 
f jon. Let your dealer 
demonstrate. 


RADIO CORPORATION of AMERICA 
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Lean 


‘AWAME TO REMEMBER WHEN YOU 
‘THINK OF BETTER LATHES AND SHAPERS 


Logan No. 400 Lathe 


$159.50 


F.0.8. Factory 
9-inch swing 


18 inches between centers 


NEW ozinch Logan performance 


In a New Size 
At a New Low Price 


Logan Lathe 


Here is something new in 9-inch:lathes . . . Logan advanced design, accuracy, ruggedness, 
and all-around dependability built in a 9-inch size. The Logan 9-inch Lathe has all the basic 
features that have made larger Logon Lathes outstanding industrial performers. The spindle 
turns on ball bearing mountings inherently well edapted to high speed work. The two V-ways 
and two flat ways of the rugged bed are precision ground to within .0005” of parallelism. 
Massive construction insures steadiness on heavy cuts and durability. Self lubricating bronze 
bearings protect vital wear points. The result is a versatile lathe with the traditional Logan 
sustained accuracy, effective in precision manufacturing operations, general machine shop 
and tool room work, auto, and appliance repair, and for home workshop use. Complete 
information is available at your Logan Lathe dealer's, or on written request. 


WOOLWORTH BLOG. 550 W. WASHINGTON BLVD. 1472 MISSION STREET 700 COMMERCE ST. 
DISTRICT OFFICES: NEW YORK 7... CHICAGO 6, ILUNOIS, SAN FRANCISCO, CALIF. DALLAS 2, TEXAS 
CORTLAND 7-8024 ‘CENTRAL 1246, UNDERHILL 6682 CENTRAL 4075 


LOGAN ENGINEERING CO., Dept. C-10 CHICAGO 30, ILL. 
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ANNOUNCING THE NEW 


om 
HH ns 


=A) 


SPEEDS UP 


PRACTICALLY EVERY LATHE JOB 


(QUICK-CHANGE UNIT ADAPTABLE 
TO ANY ATLAS 10” LATHE) 


Here's new lathe efficiency for your home or com- 


mercial shop! The new Atlas Quick-Change gives 
Model 06.42 (above) 24° you instant fingertip selection of 54 threads or feeds 
eae --- speeds every turning operation requiring the use 
tween centers ...$280.00 of power feed... saves you many hours of set-up time. 
Pelee Joy mater BOB. Quick-Change does not limit the odd thread and feed 


capacity of the Atlas lathe. Hundreds of additional 
threads and feeds are obtained with standard Atlas change p gE 
gears, extra— for metric threading, special tooling, coil 


and wire winding, etc. Other outstanding Atlas features SEND FoR Your 
copy TODAY 


include 16 spindle speeds; precision ground bed; Timken 
tapered roller bearings; back gears; complete V-belt drive; 
reversible automatic power cross and longitudinal feeds. 
New illustrated Quick-Change bulletin gives you full 
details. Send a postcard for your copy. 


ATLAS PRESS COMPANY 
1055 N. PITCHER ST. © KALAMAZOO, MICHIGAN 
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Clean out rust with 
DU PONT Cooling System CLEANSER 


Don’t put anti-freeze into a rust-clogged radiator. Clean 
out the rust and scale now before winter sets in. Just 
pour a can of DU PONT COOLING SYSTEM CLEANSER 
into your radiator, run the engine 30 minutes or more, 
then drain. That’s all! It cleans thoroughly without re- 
verse flushing. It’s safe, sure, dependable, and easy to use. 


Then keep out rust with 
DU PONT Acid and Rust INHIBITOR 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. This neutralizes the acid and 
prevents damaging rust from forming. 


Avoid leaks and loss of anti-freeze with 
DU PONT Cooling System SEALER 


You can stop leaks quickly and securely—and make the 
cooling system LEAK-PROOF — by pouring in DU PONT 
COOLING SYSTEM SEALER. It will not clog the 
radiator or harm hose or metal parts. 


BETTER THINGS FOR BETTER LIVING 
++eTHROUGH CHEMISTRY 


REG.U.5. PAT.OFF 
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[B5" vA more accuracy without ined winding — 


CROTON AQUAMATIC 


You're always on time because you don't wind 
your watch! Your Croton Aquamatic keeps itself 
wound just right, by the ordinary motions of 
your wrist. It can’t run down, can’t overwind. It 
keeps better time — 13.5% better time® than 
famous hand-wound watches. The Croton Aqua- 
matic quietly and efficiently tends to its own 
business, while you go about yours. A wonderful 
idea for a wonderful gift — or for yourself. Made 
only by Croton — famous since 1878. 
‘AQUAMATIC SHEDS WATER LIKE A DUCK! 
Handsome, serviceable — the Aquamatic is certified 
waterproof, before it goes to your jeweler, by United 
Z, States Testing Co, Inc. Just make sure’ only your 
= Croton dealer opens, closes and services your watch. 
Other features — dust-proof, shock-resistant, the dial’s 
easy to read in the dark, the glass crystal can't sbatter! 
ely 6 celng foil 


ee 


bats 1s rn ate 


with instantly ine 
terchangeable choke 
tubes for all types of 
shooting. 
<— Mopet 1850 
20 gauge, bolt action, 3- 
shot clip repeater with 3 
choke tubes... $22.95* 
MODEL 1830 —> 
410 gouge, bolt ection, 3- 
shot clip repeoter with 2 
choke tubes . . . $20.55 
© See these beouties at your 


dealer's. No sales ot factory. 
Free cotalog on request. 


Slightly higher west of the Rockies. 


79710 St. John St, New Haven 5, Conn. ‘AtPaint, Hardware, Dept., and 5& l0c Stores 
SER ZES Sebi hee Oe So Mica Conaercn Pielicleegy 
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For fast assembly and maintenance 
work, where large bolts must be tightened 
in hard-to-re 


h places, Snap-on Socket 
Wrenches combine speed and safety with 
powerful leverage to turn the biggest, tight- 
est nuts, 


Snap-on combinations, like the one illus- 
trated above, are highly versatile tools and 
can be used on dozens of tough nut-turning 


operations throughout the plant. 


PN We FOL 

raat sling Rate Be GALTON Jo 0) 
proved their value in stepping-up TY TIE = 
= 


production , . . and on difficule 


y are almost indis- 


operations, th 


pensable. Without doubr, they are 
the choice of better mechanics 


everywhere, 


SNAP-ON TOOLS CORPORATION 
8060-J 28th AVENUE * KENOSHA, WISCONSIN 
INTERNATIONAL DIVISION: KENOSHA, WISCONSIN, U.S.Ac 


coctoser 1947 241 


THROUGH FIVE GENERATIONS 
OF FINE TOOL-MAKING 


There's @ reason why 
men who know fine tool 


h, engineering 
in fine to. 
Plumb tools the outstanding choi 
of five ge 
Fayette R, Plumb, Inc., Phila. 37, Pe. 


The red handle with the black heod 
exclusively Plumb. 


Quality Comes FIRST 
PLUMB 
is FIRST in quality 


— 


salay 


HAMMERS + HATCHETS * AXES ° FILES 


EASIER HAULING -wih his 


New DUMP CART...attaches to 
Bolens HUSKI 2-Wheel Tractors 


LOAD UP TO 1000 LBS., or 7 Cu. Ft., with 
this sturdy, oll-steel, pneumatic tired Bolens 
DUMP CART Attachment, Haul milk cans, 


groin sacks, fencing and posts, shrubs, 
cordwood your place. 
Quick Hens HUSKI 
Powe: Chassis in- 


terchangeable with new Bolens Riding Sulky. 
WRITE TODAY — for q 
Bolens deoler, o1 


BOLENS PRODUCTS 
DIVISION 


Food Machinery Corporation 
267-4 Pork Street 
Port Woshington, Wis 


THE STANDARD FOR OVER YEARS 


A SOLDERING IRON 
FOR THE HOME CRAFTSMAN 


The new G-E Handy iron is designed specif- 
ically for home ond hobby shop work. With 
the Handy iron, you can do a professional 
soldering job. The some kind of heater used 
in G-E industrial irons assures quick, constant 
heat. And a brazed-on tip fl 
your work faster. Built for a 
home soldering jobs, the Handy 
you'll use often. Only $3.95. A: 
your dealer's. Or write to Dé 
Apparatus Dept., General Electric Co., Schenec- 
tedy 5, N.Y. 


FREE: 


BOTH BATTERIES FULL 


stat 


\ FIRST STAGE OF EVAPORATION 
Equal liquid loss from both batteries 


AUTO-LITE BATTERY CORPORATION 
Toledo 1, Ohio 


AUTOATE:: 


¢e 


times a year! 


ADVANCED STAGE OF EVAPORATION 
Equol liquid loss from both batteries 


Ordinary 
Battery 


LASTS LONGER TOO! *In rede 
of “Sta-ful’s” extra liqui 
submerged to h 
when the same 


ar use, because 
, plates are kept 
full life and power, 
loss leaves the i 
inactive. This 
trieal capacity, 
glass insulation, give longer life than 
batteries without Auto Lite “Sta-ful” features. 


Set] 


WTERIES 
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Never so much 
for so little! 


soated 3.5 lens 
for black 
wine con 
body shutter. 
release with eal 
release socket 


ereaule shutter 
speeds; tim 
baby 1/10 to 


1/300 


coupled range 
finder combined 
with optical views 
finder 


‘compose and 
focus in one 
eyepiece 


‘extinction 
exposure meter 


precision flash 


synchronizer fingertip focusing 
Sriteebr eos 
stoma ater 
V seneisat 


doubleexpo: 


filminder 


ic film- 
wind stop 


against accidental 
exposure — 


x XS 
tn Prete me QOD nea 


You've never seen so much for so little 
what a camera! It’s Uni 's new 35 m 
frame Buccaneer—the minicamera that gives you 
everything! All those wonderful features you see 
listed above point the way to better pictures every 
1 «and it's so easy, Because everything you 
need is built nicut 1n! See the new leader in pre- 
cision photography yourself . .. the BUCCANEER ... 
at your dealer's today, 


UVhversat [amera [orrorsrow 


NEW YORK 


CHICAGO 


Re 


ct) 


HouYWooD: 
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(TS SING SING FoR 
SUPPER UNLESS YOU 
FIX THAT DOOR WITH 


WELDWOOD GLUE 


When you want to fix things fast 
Weldwood Glue. It’s quick to mix 
tremendously strong. . stain-free . 
and permanent. At hardware stores, 


chain stores. 
WELDWOOD 


PLASTIC RESIN 
WATERPROOF GLUE 


United States Plywood Corporation, New York 18, N.Y. 


BARGAIN 


A New COMPLETE power driven 
workshop... 


= The greatest power tool value ever 
offered to American craftsmen 
$§9** 


Here is the greatest value in power tools ever offered 
fo the American craftsman, Consider this: You get a 
Power-driven Drill Press, Lathe, Shaper, 


6 Major Power Tools 
Complete with Motor 


cond Full Assortment of Accessories 


Router, 


Bench Grinder, Hand Grinder—complete with AC-DC 
motor, all ready to operate—with a compact acces- 
sories kit containing 50 sanding, grinding, drilling, 


‘Made by a long-established power tool builder, mony 
thousands of Duro tools have been used for years in 
home workshops, schools and industry. The motive power 
of this shop—the sturdy, rugged, Duro Hand Grinder— 
has long been recognized os one of the finest light 
grinders on the morket—and is today in wide use 

in both industry and home shops. r 

Send for FREE Circular 


giving complete description, speci 
Photographs of many unusval jobs 1) 
this shop. Also names of nearest delers where you con 
see the shop on display. Mail coupon todeyl 


DUR 


METAL PRODUCTS CO. 


2676 M. KILDARE AVE., CHICAGO 29, ILL 


culor giving complete speci 

the New Duro Workshop . 
[here I con see the shop on disploy. 
p Nome. 


Street Address. 


polishing accessories—all for only $69.50. 
Handles Scores of Operations 


Designed primarily for light work in wood, plastics 
and light metals—this remarkable shop con be used 
in mony ways by home craftsmen and model build- 
ers for—routing, shaping, engraving, grinding, 
polishing, carving, cleaning, buffing, de-burring, 
sonding, drilling, turning, ete. 


ICTS CO. 
Avenue, Chicago 39, IIlineis » 

ur free illustrated cir. 
cations and photos o 
plus a list of dealers 


Completely New and L MPLETE 


Factory-recommended AC's, of correct Heat Range 
for today's fuels and driving speeds, help millions to 
be punctual. Have your plugs checked to be sure that 
you have the right plugs for today’s driving and fuels. 


Foe Federol's low prices ore 


244" x 344" 
Anostigmat 


Look for this sign 


i 


Spark Plugs cleaned 
and adjusted “By 
the AC Method"” may 
save as much gas 

5 1 gallon in 10 


A GOLD MINE of INFORMATION on NEWEST 
EQUIPMENT, TOOLS for HOME CRAFTSMEN & MECHANICS 
00d, plastics or glass you need 


grses0ttemspdaa Sore 
era See Bo Dei 
ead a 


‘AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION 
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i lea? | 
} 
| 
| 


gl e You're just as smart as Bill. 
You have many friends in common . . . 


‘You often play golf together (and 
shoot about the same game)... 
You both work hard at the office 

Yet ... when promotions come 
along — they always pick Bill! 


Learn how to improve your opportunities 
«+. write today for sensational book 


“HOW TO GET MORE OUT OF LIFE’ 
ONLY 10 CENTS with purchase of a package of ae 


ERE’S your big opportunity to get the 
help of top-notchers like Eddie Rick- 
enbacker, Dale Carnegie, Gene Tunney, 
and others! Simply buy a package of 
Postum, fill in the coupon below, and mail 
with 10¢ in coin . . . This sensational offer 
is made solely to introduce you to PosTuM 
—and to a better, more successful life. 
You see, for so many, PosruM is more 
than a beverage. It has become a key to 
both health and happiness. 


Scientific Facts About Mealtime Beverages 
Both coffee and tea contain caffein. It is 
a drug—a nerve stimulant! While many 
people can drink coffee or tea without ill- 
effect, others suffer nervousness, indiges- 
tion, and sleepless nights. 

Postum contains no caffein or other drug! 
Make the Postum Health Test. Drink 
PosTuM exclusively for 30 days—see if you 
don't sleep better—feel better—look better! 
NOTE: This helpful book is not for sale throush 


‘any source. Intended solely for the help and inspiration 
of America's huge and growing Postum family. 


POSTUM Plan for Better Living 


Let these famous people help you to SUCCESS! 
4 


64 pages — handsome! 
‘with 48 photos 


printed —illustr 
ym real lif 


ee you the cc 

bh top-notehers and Influence 

# Dichter —woll- 
to lead 


Een 
known 
ing American b 
at A.M. Palermo, M.D.—with a 
Gene Tunney — Commander censy health program 
U.S.N.E., former World's... rules for happiness now 
Heavyweight Champion ‘and in the fu 


POSTUM PLAN, Dept. 32, Battle Crook, Mich. 
I have purchased a package of POSTUM. 
Please send me the book “How To GET MORE 
our oF LE,” for which I enclose 10 cents 


= 
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Hoover unr, 
WoovER ENGmEERED 
BY THE MANUFACTURERS 
(OF THE WORLD-FAMOUS 
Hoover 


CueANen 


ineering skill 
r Cleaner 


hat you will 


toughest 
motor requirements. 


FEATURES OF THE HOOVER MOTOR 
run ...single phase ...60 cycles...1725 RPM. 
s++heavy duty . .. built for continuous operation. 


stort ... more than 300% full load atarting torque 
with minimum current flow. 


\No vibration or "shift" arefully machiond 
to give solid mou 


Low temperature 
low-temperature operation. Ventilated open type. 40" C. Rise. 


Lominated steel! rotor... carefully ground und balanced for 
maximum efficiency. 


Centrifugal starting switch ... built for trouble-free operation. 

Mieh-ore, bell heerings-- sale agnont duet and ert 
mooth performance and long wear. 

Soraion «cock or eoundercloniwins 


POPULAR USES OF HOOVER MOTORS 


Lothes,.. = Igoe. A 
nn se 


THE HOOVER COMPANY 
Electric Motor Division, North Canton, Obie 
» Canada 
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A GIANT IN 
YOUR HAND! 


fur free centr. 


3 Sevmoue Suet ice 


MUFFLERS 
STEELS and f ALUMINUMS 


DEALERS WANTED. 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF 


De a Getter Yob 


WITH ONE OF THESE 


EMPIRE LEVELS 


EVEL — N¢ 
Hothnane ce To 


2 AS Viole, 18% ons-$8.00 
SOE7%00 
Order EMPIRE LEVELS from your focol dealer. 
Titeron 


EMP ne LEVEL MEG he 
107s. 


When You Own a 
HARLEY-DAVIDSON 


Owns a Harley-Davidson opens a 
whole new world of thrills for you! 
Anytime you get the urge you swing into the 
saddle and go where there’s fun and excite- 
ment! The whole outdoors is yours to enjoy 
—you can do more and see more — as you 
go “adventuring” on evenings, holidays and 
weekends, And what a continual round of 


HARLEY.‘ 


DAVIDSON ~.. 


Protoregelee 


good times awaits you as you join other fun- 
loving riders on pleasure trips and gypsy 
tours — or take in race meets, hillclimbs and 
other thrill-packed events that make motor 
cycling the world’s greatest sport! See your 
Harley-Davidson dealer NOW —and mail 
the coupon today 


Dept. PS, Milwaukee 1, Wis. 


Send me free copy of 24-poge ENTHUSIAST 
‘illed motorcycle 
pictures also catalog. 
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vibro -tool 


‘Tad Me Re 


WRITES ON STEEL 
DECORATES GLASS 
ENGRAVES JEWELRY 


Works by Vibration! 


Whether you work 
with metal, wood, 

lass, plastics or 
feather, your shop is 
‘not complete without 
a Burgess Vibro- Tool. 
Totally unlike any- 
thing else on the mar- 
«! Writes like a pen- 
cil on hardest steel! 
‘agraves, carves, ham- 
mers and cuts.’ Only 
$7.50 at your dealer. 
If he cannot supply 
you, write to us and 
we will arrange for 
shipment. 


BURGESS 
BATTERY COMPANY 


Hondieraft Division 
Lake Zurich, Minos 


Contains Vibro-Too! and 22 attach: 

ments, everything necessary for 
al marking, Jewelty en 

eather to 

carving, pattern cutting, metal 

Bosung tc Includes, sharpen 

stone. ach unit individually, 

in'handsome, natural finish, wood 

Storage chest. An 

habbyist 


itt for any 


sr on 
CARVES WOOD 
TOOLS LEATHER 
CUTS CARDBOARD 


ORDER REPLACEMENT 
ACCESSORIES NOW! 


V 5 Stondord Needle. $0.15 
¥ 3 Heavy Duty Needie $2.00 


Yi, oir for Proving Gio 
$0.7! 
£2507 Leother Too inet 


for $0.95 


BURGESS BATTERY COMPANY 


landiralt Division, Lake Zurich 


for @ Vibeo- Toot 


Please arra 


CD Vibeo-Toot Oe tuxe Kit C] Accenories 
1 Encloued find remittance] Ship 0.0. 


NAME. 
‘ADORESS. 
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CRANDALL TILTING TABLE SAW 


Ports BUILD IT YOURSELF Becring! Arbor 
1 your own shop—with our Ball-bearing Arbor, Plans and 
Maia Fant worse tne sew youve been wesitee tor sour sot 
‘With our easy to follow step. 
Site srataety 


FEATURES— 


roomy top 277 x 32° with 13%" clearancs 
fw Tiles vo 45" 


ning. full length rip fence, Indexed mitre gauge, 
med table age a adjustable” saw “arm 
ats from 0° to 2" 


COMPLETE Ki — includ Ball-bearing, Ar 


ne 
saw binge) $21.50 
Ball-bearing Ar with Saw Pins 
and inetractions eer ene Tat § 6.98 
tal Parts only—less Arbors... 22... 
Metal P 0 $14.95 


Uf your dealer cannot supply you, send check or money order— 
we will ‘ship “bromptiy”"postpaid’ in U'S.A..‘or posession 


WILLIAM i. CRANDALL COMPANY 


P—Osklond 1, Colifernie 


Brings “em Up € 
Has interplay atone = 
ta sept oer 
eA eta comet 
mart crinkle finish. Height closed 
og ghteiht harog 
Badia Now Ent 9.88, 20% cans 
z a 205 caps 
edhe say Sr fr alia SSeS 
ESaumeQiat 926° BauletOn cna 
oat Sted 


‘A_& T WAR SURPLUS SALES CO. 2°. 7-16), cnlease’ 


wins 


BUILD AN se 1948 PEDAL CAR CHASSIS 
Sev geared) fa 


25 Rods — SAMPLER KIT — 25 sizes 
1001 uses for CRAFTSMEN, HOBBYISTS, MECHANICS, Ele. 


SHOP ASSORTMENT (3 if, Pieces 


4 "HOMECRAFT 


thick; rips to the center a” LJ ] 
a ks See 8” Circular Saw 
Sh, shape Ie datteal 


Only $3495 for this Dependable Saw 


Built Expressly for the Hobbyist! 
Answers the demand for a moderate-priced tool that delivers all-around satisfaction 


This good-looking, versatile Homecraft __Precision-Ground Steel Arbor — bas 
Circular Saw is made especially for folks accurately-cut threads to hold the saw 


Schoentoy the funand healthful recreation Blade, a1” well ax a, moulding. cuterhead 
K's Of “putering around with woodworking. and a dado head up to 13/16 wide, 
h-— ° 

oSa-— 


‘Wik cos peacscal cool, you con “The arbor runs i al-impregnated bear. 

J aad croupcut!, «+ cmaie cmoelaings ‘are constantly wick-lubricated, 
V4 Git micres and curves. do drawer joint ing Table — swings on two heavy 
Sock, rabbeting, cc, oa crunnons. “A tit scale indica 


ie amsorse of angio tn our ext 
Built by the Maker of Quality Tools jolid-Steel Rip Fence — slides to any 
meee tee Metae Behind the Homecra/s Circular Saw is postiensienle Fence, <. ides to any 
Wee: Maen: ieomincne Sil of teraen sis: Soeaes cae orate 
ac rode nae Se BS Power Tools © de tannens A ae 
fop-aotch tools that practically every agg yoS04 ft At Your Daater! | 
JMoodworkigcochunat dreams ct Owar uk yout Homccralt Gener to show you 


Tag’ someday 
BAe te as ltd Play “of Homectaft Power Tools. thit 
- sala scheols tnd factories wall ashome Plaka % dice from $1595" 10 $0095 
= f ‘laed as outwandiog, for salery, accuracy, — eniet 4 Yor’ ot pride end nadliecton 
and dependabili Serking wich che ‘teliable Homesraft 
Gircstat Saws 
Vise your Homecraft dealer now! 


HOMECRAET: 
POWER TOOLS 


General Sales Offices—Chicogo 2, Mlineis 
TEAR OUT COUPON AND MAIL TODAY! 


G6ELES Vienna Ave, Milwaukee 1, Wis, 


Please send free new catalog of 
Homectaft Power Pools 


‘he S-inch saw Swing guard 


™ 
t 
ti 


Rip fence locks ‘Table, tilts 452 
Securely in-uny fo rights Are 
Bosltln’on table. focks tn’ places 


ie oa 
mia ce 


coctoser 1947 251 


TRULY CLEAN WINDSHIELD 
at the gas pump 


AMAZING! 


ig ei ome 
SM see eam rae 


Uses only water . 
filmetree:..and cr 
FATIGUE’; .. a serious driving hazard. GONE! 


to please you 
up'to now’. 
Maybe your gas’ man is discouraged .. . hasn't 
seen ANCO Speed Pad thinks FILM can’t 
be wht “gigeiy anid completely. “You 
can't blame him tor that. 


WHo +. HIM? 
After all, YOU have a lot to gain « «. in safety 
and in restful driving comfort. So why not YO1 


tell HIM... about this amazing new ANCO 
ice? Show him this ad. He'll win 


ulckly 5 
Wiper’ tacos and" Arms. . sto KEEP that 
Windshield CLEAN .”, . in’ siorms ahead. Get 
Yours today! 


May save you a costly smashup! 


rade Mark Reg, U. 8, Pat. Om. 
‘Trade Mark of—The Anderson Company 


Quality Protected Under Fair Trade 
ANCO Patented Products— Patents Make 


tHe ANberson COmpany 


Established 1918 
GARY, INDFANA 


FREE 


value packed 


RADIO 
CATALOG 


write for it today! 


DEPT. KJ-7,100 SIXTH AVE.* NEW YORK 13 


New Self-Locking Stainless Steel 
WRIST WATCH STRAP 


For professional and home use! 
to.any depth in wood .. fasta 
«special lead serew gives faser starts, 
No. 200.82, 34" to 154", $245 
No. 201 B2, 134" to 344", $3.45 
MONEY BACK GUARANTEE 
BRUNO TOOLS, seventy wis, cau 


FRANKLIN ‘mor GLUE 


will do it better, faster, easier! 
® ute Fronklin makes 
stronger thon the wood itself, Sever 


ime — no mixing, no heating. 
ish unpleasent oders, chilled 
joints with Fronklin Liquid Hide Gluc 


The FRANKLIN GLUE €O., COLUMBUS 15, 0 
AT YOUR HARDWARE DEALER 


makes you a skilled 
wood-carver in 20 minutes! 


Here’s a fascinating new hobby — com- 
plete in one tool. Making fine wood 
carvings with the Carvit is so simple a 
child can do it! The unbelievable per: 
fection of your first carving amazes your 
friends! Experienced craftsmen use the 
Carvic to give their woodworking proj 
ects that real professional touch. 


Tear out coupon 
and mail today! 


With the Carvit, you make beautiful 
replicas of inexpensive objects you can 
find in any dime store or gift shop — 
reproducing them in mahogany, walnut, 
ids. Your carvings 

beautiful and val- 


fhe coupon below! 


==" 
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= SURPLUS 
Any ax Oh ata fiywre ‘ SPUR GEAR 


HAND 


HOIST 


LEFT, as a hoist...or pulls 
as a winch, Hundreds of 
uses for this converted bomb 
hoist. Made by famous manu- 
facturer for Uncle Sam. . . 
Brand new, unused. 

Easily lifts or pulls up to 350 
pounds. 20 ft. of multi-strand 
Wire rope can be fed out of 
any one of three drum hous- 
ing openings 


TOOL VALUES ARE UP! 


Rig it up yourself on wall, 
beam, tripod or trolley, wi 


10 handie, 
‘How To 


LIMITED QUANTITY 
sat never-again price oft 


$ 9 95 
Postpaid in U.S.A. 
IRELAND & VICE P. 0. Box 146-8, Auburn, N. Y. 


a Assenhs, KING MIDGET 
model. We i 


photographs ai 
MioGeT MOTORS ‘Athens, Ohio 


‘Today Plomb tools offer you greater value . 
than ever before. Large yolume keeps c< ) 
prices low-for higher-quality tools. Don't — 

delay new tool purchases. Get the ones 
you need for making your set complete 
from your Plomb dealer, now! Write for 


catalog to Plomb Tool Company, 2 


+ Cleans + Polishes 
SOLD EVERYWHERE 
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Think of itl 
of this roomy bungalow—or any other building of 
equal square foot area—for less than $270.00. And 
sufficient 4” units for all partition walls for less 
than $130.00. This is real economy. 


All the units for all the exterior walls 


Brikcrete is the dramatic answer to the nation’s ur- 
gent demand for small homes with price appeal, 
eye-appeal and pride-appeal. For Brikcrete is cost- 
competition for lumber. It has the beauty of color 
and symmetry. And all the prideful qualities of the 
best masonry ever offered. 


Brikcrete—and Brikcrete ALONE—combines the five 
considerations which influence the selection of a 
residence wall: beauty, permanence, low price, 
safety, and comfort. With the added advantage 
of permanently low upkeep and depreciation costs. 


Local Manufacturers Everywhere 


Contact your local Brikcrete manufacturer. You'll 
find him helpful and cooperative. Or write us for 
literature and name of Brikcrete plant nearest you. 


BRIKCRETE ASSOCIATES, INC. 
4677 S. Division Ave. Grand Rapids, Mich. 


BUYS THE BRIKCRETE 


268" 


FOR THE WALLS 
37, 


Based on a national average price of 
Sle per square foot of &-inch wall, 
with net of 758% square feet in 
bungalow shown, Pro-rata costs on 
other plans, 


BRIKCRETE HIGHLIGHTS 


Two sizes: 8x 12x 3¥/y; 4x 12x 3¥2 
(laid-up). Half and corner units 
for each size, 


Self-contained insulation values 
because of a 43% void, 


Meets all required compressive 
strength and absorption tests. 


The 4-inch units make excellent 
partition walls for basementless 
homes. Can be plastered direct, 


Standard colors include reds, 
buffs, browns, tan, making possi- 
ble dozens of different color 
effects. 


Brikcrete is approximately half 
the net weight of regular brick. 
Less burden on footings and 
foundations. 


Twice the face size of regular 
brick. Half as many mortar joints. 
One 8" Brikcrete is equal in cubic 
area to four brick, Perfectly 
straight and square. No warping 
or distortion. 


Territories are 
numberof add 
Write for detail 
‘manufacturing opportunity 


4 BRIKCRETES, 
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"Got te asks me isnt al 


@ SHAPER 


brake Mining the same ff eo oPtanan 


oe 


Home Works! 


p Or On The Jol 


od 


ho 


“Look, Joe,” he says, as he watches me reline 
his brakes, “Isn't all brake lining the same?” 

“Not quite,” I answer. “For example, Grizzly 
Brake Lining is an exclusive, asbestos-friction com- 
pound, molded on a strong wire grid®teR. There 
are plenty of other features too, but what's most FOLDER 
important is the way Grizzly gives better braking 
action to both ‘Big Foot’ and ‘Little Foot’ drivers.” 

“How's that?” he asks, 

“Just this,” I reply. “The many fine Grizzly 
features assure superior brake performance in the | 
largest trucks down to the smallest passenger cars. 
Women, as well as men, find Grizzly gives them 
quick, smooth, sure stops with a ‘soft’ pedal.” 
he grins, “if the quality of your work | 
‘equals Grizaly's quality, I'll be satisfied.” 

“Don't worry,” I assure him. “Grizzly and I 


make a combination that satisfies every time!” 
LOW COST COMMUNICATION 
BIG FOOT... inne Foor | | For Your Home, Farm, Warehouse with 


both share ARMY FIELD 
TELEPHONES 


REDFORD SPECIALTIES INC 


18437 Solem + Detroit 19, Mich 


‘Surplus, Lights up the "Har 


for mechantes 8, 
‘the homp-and wnany 
tin and @” fexibie) 


BRAKE LINING | 


HEREVER BRAKES ARE SERVICED fal 
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errs 


AMAZING NEW SAFE’ MAG ETIC SAW! 


READY FOR IMMEDIATE DELIVERY! 


Model OnLy 


$4 75° 
SYN CRD 17 
mare AT 
nies <p 
DELUXE JIG SAW vallcwss 


For HOBBYISTS, CRAFTSMEN 
and LIGHT PRODUCTION 


f 


NO MOTOR NEEDED—JUST PLUG IN! \ium 
PORTABLE... SAFE... CUTS CLEAN 
AND SmooTs— NO SANDING NECESSARY! 


Money Back ‘Trial offer—enjoy a lifetime of use! 


15 OUTSTANDING SYNCRO FEATURES 


t Ba he "Scbunne ‘to Inaeroes 


SAW CORPORATION 
DEPT. 8-107 
ROCHESTER, MICHIGAN 


WORLD'S LARGEST MAKERS OF ELECTRIC JIG SAWS 


coctoser 1947 257 


NEW MIDGET ELECTRIC 


ARt 


NOW TRY 


“Duatless 


SWEEPING 


co, e 
60 POWER TELESCOPE Pea Eid 


1 eee 

pe 

To power for aiere-br 

ea ee 
ris 


Reduce Germ 
Laden Dust 


Eliminate 
Sweeping Compound 


Dustless brushes used with Arbitrin sweep- 
ing fluid eliminate up to 97% of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoir in the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou- 
sonds of schools, factories, offices, stores, 
and institutions. There is a Dustless brush 
to fit your needs. Write for sizes, styles 
and prices today. 


258 roputar science 


SMALL EFFICIENT 


Just the thing for the Home Work 
‘Hobby" Shop, Bench | Work. 
Light "Produc: 
tlon'work. Used dally In thousands 
of homes” and. shops. Sturdy, -com- 
act," (see dimensions). Case of 
Aluminum. Geare, SAE. 65 (British) 
Gear ‘Bronze. Worm of case hard 
ened steel, ‘Timken Bearings through. 
Sut, Torque capacity 100 neh pounds 
‘Available in 4 different assembles 
{Shown below) andin these stand: 
ard ratios: 


$18.56 


NET — POSTPAID 


ia a ee 
a] at Set me = 
2 2 3 z] 
i Bl a a 

eee o 


gfe. rire be, sur tsp comm 
isa ater 


BUILD THIS SHIP IN A BOTTLE! MAKE 


BIG MONEY IN SPARE OR FULL TIME! 
TT oy ted ths bos yep hp # Bee when ye Rae eo 
‘ate ct es thn $100 end yout lee tp mech $9 08 depen 
ing wpe Yat sl nd ome! wok ned eB Sn 6 Sap Caen 
Si, hati Se, Fad pw Hong Kt mabe del oe 
SPECIAL INTRODUCTORY OFFER! SEND ONLY $1.00 
HERE'S WHAT WE SENO YOU 
to nyt det 
THE OLD MARINER - BOX 2095-8, WICHITA, KANSAS 


MAKE BEAUTIFUL ARTICLES of /eother, plastics, 
metal, ve and other materials 


. ts Everything yom 


1 any with out complete eat 


BEAVER CRAFTS, Inc. ben 17 


41558 S WENTWORTH AVE 


Save Fingers 
Steel-Grip Finger Guards 


+ CHICAGO 28 


Hundreds of factories are saving time 


‘ol 
Fern or thumb, front or back: Durable 
fEiter, elastic web tack for sate, 
Sool, cocnortablc Rt. Easy ca" aaa 
82 ‘One size Rts all, men or women 
Sead 0c each for samples or tia 
order box of 50 at 025 lem 108 
Catalog of Sie-Grip 

“Apparel fre on request 
INDUSTRIAL GLOVES COMPANY 
\E"Fenncs indestiat 652 Corfield Bivd., Denville, tit. 


Suiguaris Since 1810. (InCanada:Safety SupplyCo.,Toronto) 


COMPLETE HOME WORKSHOP 


10” swing, 30” between cen- 
fers, %" spindle, face plat 
spur center, tool rest 


LATHE 


GRINDER 


whee! 


5” Emer 
Vurnished. 4 step 
cone pulley. 

Spindles movnt- 


for year 
Motor” net 
pecs 


eee a ee 4 
EMRICK, Inc., 1760 Clinton St., Kalamazoo 24, Mich. | 


CiShip on 10 Days Trial. 1am enclosing $17.50, balance | 
C.D. [Send Free Literature "C) Send Free Toot List 


DAME 
CS 
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ACTUAL SIZE: 9° x 4)"x 314" 


Ideal for farm, club, 
entrance, recreation 


Bell of cast steel, 
painted bronze to 
Navy specifications 
10° tall, weight 
proximately 15 Ibs. 
Immediate delivery. 


Bracket. cv $225 


LOOK MODELMAKERS, INVENTORS 
LABS AND EXPERIMENTERS 

This Ingenious Precision Instrument 

COST THE ARMY $300.00 | 


Altitude It costs YOU only 


Control (a component part 
of the famed hitherto-recret & 9 5 
foo, ° | 


This Barometei 


with a wealth of fasci- 
hating precision parts that 
can be re-worked into many a fascinating gadget. Brand 
new! Contains a marvelous miniature 6-24V DC motor, 
ha the sie of safety mate bo: ideal for powering 
barometer mechanism, miniature geared diff 
signal pickoff, ball-be. 


instrument cost 
the army $300! 
‘Yours for only 
$4.95! Sead 
check or money 


VINKODE 
MOTONS, 5675 N. 27th St, Mllwauhee 9, Wis, 


EVINFUOE 


Print’ Your. cr Own 


"advert ete, Baie meiey 


Sssipens 
Esser 
CAME SUPPLIES 


"35; Marden, Cone 


‘sa great feeling to being in 
@ for you 
Profits go into your own pocke 
floor sanders make it possible for you to 
realize this ambition without special school- 
Ing oF « big investment. Begin small and 


‘work up 10 aslarge an enterprise | _K.C. CARD CO., 838 South Wabash Ave., Chicago 5, Il, 


to ost choose WOUID MARBLE |COLORED POTTERY 


AMERICAN | 


FLOOR SURFACING MACHINE CO. 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion; holds dental plates so 
much firmer and snugger that one can eat and talk with 
greater comfort and security; in many cases almost os well 
‘es with natural teeth. Klutch lessens the constant fear of a 


generous 
LP. INC. 


KLUTCH CO., Box 4794.3, ELMIRA, N. Y. 


Pr tsss------- | 


YOU CAN’T BEAT 


Rid your car of that stug- 
kishness . .. give it new 
power and snap with » 
et of quick-seating Burd 
‘Grattlox” Pistoa Rings Here It isthe greatest 
development in auto- 
mobile bumper jacks! 

Safest, quickest, easi 
est fo use on any car 
built. Alsoan all-oround 
hydraulic utility jack 
with hundreds of uses 
where easy lifting or 
pulling is required. Re- 
sult of 15 years of ad- 
vanced precision en- 

gineering. Extra lo 

heavy duty steel chain 
with forged steel grab 
hook picks up loads 
from 4” BELOW 
bottom of jack to 
22 ABOVE. Base, 
handle socket, 
head and chain 
| plate are all tough 
malleable iron cast- 
ings. 17°" hydraulic 
lift, 30001b. capacity. 


Two free, handy booklets for car- 


margia, alongside this ad, clip ad and 
mail ic today! 


WOODWORKERS. ... 


constantine MASTER MANUAL 


fines Bend ‘abe’ todsy" and 
caeeiree ¥Rs. SuBsc! 


PRESS-TITE statinc convs 
— Keep col ut 


Order now at your dei 


or write to 


© 1947 AM, Inc 


Soft, ropelike Press-Tite Cords 
effectively seal windows and 


doors against cold and dust 
fuel 


Tite Cords will noe 
ey stay soft and seal 


tight. Use also to fill any cracks 
or holes in wood, plaster, mason- 
ry oF brick. Just press into place 
—no tools needed. 


PRESSTITE ENGINEERING CO. 
3976 Chouteau Ave, St. Louis 10, Mo. 
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~ NU- TRIX 


THREAD RESTORER 
Use it Like a File, Fix Battered Threads on 
Bolts, Shafts or Studs, etc., with a Few 
Strokes. 
A Tool Box necessity—8 Tools in one 
No. 1 Nu-Trix for 11, 12, 13, 14, 16, 18, 20, & 24 


Thds. per in. 


Price 2. 00 | ea. PAP. Prepaid 


& NESTOR COMPAN 
‘or your lecol jobber 


Money Order $ 
send No. 1 


= eT | 
Zz 


Put a Whizzer Motor on your 
bike. You'll get 125 miles on a 
gallon of gas! Fits any man's 
balloon tire bike! Complete 
with all attachments neces- 
sary to motorize your bike! 
See your local Whizzer 
Dealer today, 


RIDE ONE 
‘AND YOU'LL 
BUY ONE 


iin desig ys te, eh 
$$$. = 
‘Stet____ Sute______ 
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AMERICA’S LOWEST PRICED 


» ) BAND SAW 


ENGINEERING FEATURES 
FOUND ONLY IN 
HIGHEST PRICED MACHINES 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE ronan 


Writ 
KANSAS CITY Si ECIALTIES CO. 


Box 6022, Dept. S-. Kansas City, Mo. 


LEWIS MACHINE TOOL CO. 
Dex 1446, Sta L, Dep. 5, La Aagoes 73, Cat 


AGGLEK ca Sep 3,6. anu Chinen, 


FREE RADIO BUYING GUIDE 
SEALED POWER PISTON RINGS 


, Save gas, restore original power 
Send postal for free booklet on oil-saving. 


SEALED POWER CORP., DEPT. Hé, MUSKEGON, MICH. 
MACHINE SHOP EQUIPMENT, 


yuld 
a copysof our new, ‘uptor 

the-minute, 0 of 

Machine Shop 

latest tools made 


CENTER TOOL co., 


153 Contre St., Dept. D, N.Y. C..13 


PAINTERS’ ° r 
STRIPING TOOL Repair Storm Windows 


E a Se _and Screens with 


JUST 10¢ FOR THIS 
BARGAIN BOOK OF PLANS 


When making new screens, or replac- 
ingold rusted screen, apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen. This gives greater 
strength to the frame. PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 
rotted wood in storm windows. 


Dekocmonty ender, Money beckifnctsctenes. | . .. dozens of other uses 
Guay Guar Tsu, bn 2,904 aa el 


FOR FILLING... FOR REPAIRING... 
© Cracks in floors 
© Countersunk screws 


@ PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools, 


T. M, Reg. U.S. Pat, Off At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 


WORLD'S FINEST 


MOTORCYCLE 
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LECTRICITY Qryotere 


@0nan gasotine- 


35-50 MILES PER GALLON! 


ing about Yy ox moch end operating for 


W. ONAN & SONS INC. 


yyalston Ave., Minneopelis 5, Minn. 


“ie Seat A.C. MOTORS 
fon f ey 30 hi, Maen, Min, .C. 

adrenal as at ces Romer 
Wenig en ee ot Ua? Sd lee cen 


Migra. of A. 'C. Generators, 
Rotary Converters, Lighting @ 
Plants. Frequency’ Changers 
and High Frequency Gener- 


i LAWN MOWER SHARPENER 


Also Mfg., Saw Sharpening 
& Key Machines 


FRANK’S MFG. CO. 


{t $0 miles an hour 


$8880t-foctory. Taxes extra. 3312 Tweedy BI 


=FROSLEV< SOUTHGATE, CALIF., U.S.A. 


@ FINE car 


For information and ilterature, write: Crottey Motors, 
2532-J0 Spring Grove Aver Clncinnatl 14, Onlor 


o——__. 
SHA GARDEN TRACTORS 
ak, rile trom 


DU-ALL’ and MOWERS round shar 
mito 11/16" in diameter, up 


Get FREE FOLDER NOW! Me, ‘om, Grinds old 
Get details on 1 to ® HP. walking a 
and Fiding tractors. Do iodo jobs on heels, "Money-bad sth 
small farms, estates, orchards, gar- ae ee 
dens. Low-priced. Send postcard! 
SHAW MFG. Co. 
rot St.,Galesburg, Kans. 668° N.SthSt.,Columbus,Ohie 


‘A CHRISTMAS PRESENT 
HE'D APPRECIATE 


Built te Lasta Lifetioe! 


With Bottom Shelf ond 18" Sq. Drawer. 216", Sold Plank, Grooved ond 
Dovetailed Top ond 1x8” Bock Roll, Shellacked to © Smooth. Satiny Finish, 
Twonawn Lumper co. 

4805 W. Bt 

Enid 


14525 W. Chleage Sovleverd 
DETROMT 27, MICHIGAN 


2 


Three 
VALUABLE 


WOODWORKING PLANS 


FOR LIVING 
OR TRAVEL! 


Three complete sets of plans for making attrac- 
tive, useful end tables, sewing chests, serap 
hampers, etc. Plans simplified so beginners can 
follow. FREE with purchase of fullsize jar of 


10e. This powerful glue makes wood furniture, 
toys, ete, last a lifetime. 


Two New SCHULT Models 
to Suit Your Purse and Purpose 


One modest investmen ult offers you 
| complete. accommodat years of com 
fortable living, plus mobility. You get every 
real facility. of a furnished home, at a mere 
| fraction of the cost. Two popular sizes: 
LUXURY LINER COMMODORE 


Famous 26-foot model y travel 
with three separate ‘oom Your and 


EASY TO ASSEMBLE 
FUN-—EDUCATIONAL 


ns of 
SEND ‘ugetaMonty onpet or 

CASH (at your own risk) to 

‘THE HAYDN CHEMICAL CO., Dept. A4, Box 27. Kenmore 17. N.Y. 


f B D completely 
equipped 
and EQ kitehens, 
e WRITE FOR 
. O FREE 
CATALOG 
9601 Ca and 8, O 


SCHULT CORP. Dept. 3110, ELKHART, IND. 
Inglis Co, Ltd, Toronto 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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Keen... becavse blades 
are custom made steel, 
HAND HONED under oil, 
Durable...because quality 
is buile-in-to-lase. 

‘Awide selection at your 
hardware or sporting goods 
store, Remember the name 
Camillus, pronounced 
Ki-MiLt-us... Ask for 
Camillus by ‘aie. 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


yogh_ show, comblete, bp” eriting 
fodsy for FRED SXMCLE and Wagtrated 
iterature. ACTA’ 


WARNER ELECTRIC CO, 1512 Jarvis Avenue, Chicage 26, Deot.P-4 I 
|| Gentlemen: Send Fre Same and Detaletor, 1 


si 


a — 
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THE UNIVERSAL 


Je ee 


for “‘a million thing 
4 Tops i in quality for 37 years. Uses un- 
j limited, Hicks and mends perma- 

nently. ‘aterproof «=» quick ‘ing. 
Keep a tube on hand always. Extra 
+) quality .... extra strength. Ready to use. 
LOOK! Get acquainted with Ambroid 
quality. At your dealers or send 25¢ for 
ig 2-02; tube postpaid (U.S.A. ORE 
only). Money back guarantee. 


AMBROID co. 


BE YOUR OWN BOSS! 


EARN ELECTROPLATING 


HIGHLY PAID FIELD 


UNcROwpED, 
oF full time. Common school education 


“teresting business. Part 


nt. Cheomivm, Nickel, Silver, Gold, 
money making secrets, Processes 


et and proot 
PLATER HYDE 
432 F Street Room 522 
Son Diege 1, California 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 
SENSATIONAL NEW MODEL! 


ONLY 11 pounds weight! One hand 
gperation! Money-Back Guarantee of 
Superiority. Write for full detail 


BROKEN JEWELRY WANTED 


Ail ins, Highest, prices pald for Jewelry, rings, spectacles. 
fold teeth, diamonds, broken and usable watches, ete, Cash 


UTICA TOOLS 


FOR MORE TOOL MILEAGE 


Sh 2) : 
UTICA DROP FORGE & TOOL 


CORPORATION 
UTICA 4, NEW YORK 


YOU CAN HAVE IMPROVED No-DRIFT FM 
ta the Sensational New 1948 


A COMPLETE LINE OF FINE RADIOS AND 
RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above,or in beautiful Radio-Phonograph Consoles like this: 


SYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 


CORP. 
up west RADIO COR! 


exclusive features. 
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There’s more ¢ 
pleasure in 
working— 


your home workshop with a “Silver 
Handsaw and you'll promptly dis- 
cover what genuine pleasure there can be 
in working with @ saw. To feel the “right- 
ness’ of an Atkins in your hand is to realize 
what @ top-quality saw can do to make 
shop work 
extra-sharp teeth go slicing straight and 
true—and so fast and easy—through the 
wood. And the fine work you can turn out 
++. that's one more reason for using Atkins 
saws, Remember, too, that Atkins “Silver 


oa Steel” Saws hold that keen cutting 
ABR edge much longer. 


E. C. ATKINS AND COMPANY 


Indianapolis 9, Indiana 
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Either way... 
right or left-handed the Inkograph writes right! 
Favorite fountain pen of left-handed people 
because it has no nib to bend or spread. 
Inkograph’s unique point, the rounded 
end of a fine cylinder of extra-hard 14kt. 
gold, writes in any direction you move 
it . . . suits any hand or writing style... 
makes carbon copies, rules lines... 
gives years of service! Five smart 
colors, and black. At all good stores. 
And... . the price is still 


Inkograph Co., Inc. 200 Hudson Stu, 
‘New York City 13, N. ¥. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


Easy to. use, “Economical, 
it, chisel it, polish oF paint i 
unobtainable’ from your lumber, 
‘paint or hardware desler, the bis 
4b. ean will be sent you post: 
paid (in US.) for only $1. Full 
Tnoney-back guarantee, order now. 
DONALD DURHAM CO. 


Box 804-J, Des Moines, Iowa 


HOLD-E-ZEE 
| Yludomallic Chuge 
| SCREWDRIVERS 


WATER 
PUTTY 


88 
Exchange 51, Rochester, HL.Y. 


Big, Delicious Meals 


Wherever You Go! 


You'll Want This Amazing 


POCKET STOVE 


3 Ibs 8isin. high; takeitany- 
making 


where, for cooking, 
hot drinks, boiling water. 


Burns any kind of gasoline— 
white or leaded. Aluminum 
case makes two handy cooking 
utensils. Ask your dealer. 


Easy meals 
work... better 


eats... 


boils, roasts, frie: 


jiffy. 
inside. 


instantly 
cooking heat. 


these and ol 


And This Powerful 


FLOODLIGHT LANTERN 


Floodlights 100-ft. area so 
bright you can read a news- 
paper 50 feet away. A 105- 
mile gale can't put it out. Safe 
—can't spill fuel even if tipped 
over. Ask your dealer. 


Coleman 


Folding CAMP STOVE 
o 
Whe Smooth Way teRough it 


more fun...less 
anywhere 
with a Coleman Camp Stove. It’s 
the speedy answer to outdoor 
petites — ready at the touch of a 
match and the turn of a valve. 
Cooks like a gas range, Bakes, 
broils, toasts. 


Sets _up or knocks down in a 
Folds up with everything 


The Coleman makes and burns 
its own gas from gasoline. Instant 
lighting. Two wind-proof burners 

ly regulated to any desired 


See the Coleman 
Camp Stove at your dealer's. Ask 
him for free demonstration. 

rite for illustrated book, telling 


‘oleman Ap 
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surely want to do with it. To buy top quality, 
buy Greentee. 


ae 


Gare SPECIAL OFFER... 
ONLY 10c FOR HANDY 
WOODWORKING CALCULATOR 


Quick solutions to countless woodworking problems. Con- 
Yerts linear to boord feet, gives slope per foot 
Biinen ete 8 diameter, Send coin to Greenlee Tool Coy 
2130 Columbia Avenve, Rockford, inais. 
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7, _S- : 


es THE COLD. 
oo ‘giow IN? 


KEEP WARM—SAVE FUEL 


Don’t put up with dangerous, drafty zones in 
your home when it's so i 
to weatherstrip with \ 
1¢ around windows, 
cold out, keeps 
shuts out dust and dirt, too! Mortit 


Mortite 
to any clean, dry surface. No tools, no 
needed. Anyone can apply it, 


3 Sizes: 29¢- 98¢- 51.25 ZB 


|_ PIPES COAL IN! 
_PIPES ASHES OUT! | 


i gic D) 
WARMTH WITHOUT WORK 


by The Pipeline Cool Burner. Pipes bituminous coal from 
any bin to your present furnace, burns it smokelessly and 


efficiently, and even pipes ashes to dust- 
tainers! Modulated warmth regulated by automatic controls, 


Conversion models and complete winter air conditioners. 


Field-tested since 1934. Writ free 20-page booklet. 
FITS ANY FITS ANY DUSTPROOF 
COAL BIN FURNACE ‘ASH CONTAINER 

POCAHONTAS FUEL COMPANY INCO! 

st Et 


Division « 241 East 131 


- 5GG,000 IN AWARDS FOR BOYS 


Dag. roe 
. Enter, Pa 
First award, Second award; 
950 Scrip sitio iaantip 
Dat F.Shntte Chae, arte 
Hutchinons Kaas. cambeat Ses 
Dapliate est aay Fint award 
‘Bin Seblantay $4. f00Scolahip 
Wa, Boras Dam A 5 
Bei, hae 
Second evar, Second evar, 
sijoostcantip LAY sisoshsartin 
ete Weer James Mat 
Detrich. ittns Ono 
Fira tear Fina wvard 
Scotarhip sine Scotahip 
Jet 8a rity Rath 
Cota Rapid, Foes Yoru, Net 
Duplicate fist Second svar 


ards 
000 Scholarship $2,000 Scholarship 


More than 700 awards—8 university 
scholarships, $1,000 to $4,000 each, 
cash awards, trips—in the Fisher Body 
Craftsman’s Guild 1948 model-building competition 


Any boy 12 years old or over and not yet 20 on 
September 1, 1947, may enter the competition to 
design and build a model car. Junior and Senior 
awards let you compete 
with boys your own age. There are no dues oi 
entrance fees, and awards include Model Builde1 
Tool Chests, cash, all-expense trips to the Guild 
convention, and 8 university scholarships worth 
$1,000 to $4,000 each. (Duplicate awards are given 
if sons of General Motors employes win.) 

Judges include deans or presidents of 10 lead- 


Vrite for free membership. Each new member 
receives a membership card and button, a full set 
of plans and instructions, all free. Competi 
closes July 1, 1948. You can win one of th 
awards! Mail'the coupon NOW and get ea, 


FISHER BODY CRAFTSMAN’S GuILD | 
Sponsored by: Fisher Body Division of General Motors 

General Motors Bldg., Detroit 2, Michigan ' 
Gentlemen : Enroll 
Guild 1948 Model C 
structions without 


born on the day of 


POLISHES 
SANDS! GRINDS! 
CURVED & FLAT 


SURFACES - FASTER - 
EASIER! Works with any 


GENUINE CUMMINS Ya" 
ELECTRIC HAND DRILL 


DEALERS WRITE FOR TERMS 


PREHLER PROVED PRODUCTS 
‘Division Norbert Prehler & Co. 
Dopt.$-10, 1623-5 milwaukee Ave. 


chicago 47. 1 


IMMEDIATE DELIVERY ! 


plete 
thown 


F.0.B.ROVERSFORD, PA. 


QUHEY 8” BENCH SAW 


CUTS THROUGH 256” 
UNCONDITIONALLY GUARANTEED ONE YEAR 
(Write for Free Booklet ond Guarantee Bond) 


Tonle?" 


AMERICAN MACHINE & TOOL CO. lc 


DEPT. 200 ROYERSFORD, PA 
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75,000 Sold! 


' REFERENCE DATA for 
RADIO ENGINEERS 


Now Ready—New Printing of Enlarged 2nd Edition 


— 
wnication and International Telephone ‘and Tel 
: by educators and communi 
nOR. LEE De FOREST. 


in prochcal radio wrk. The 
soson for rapid 


. oon fabri binding, fe reody 
a a'new printing. Price $2.00. Many purchavers take advantage 
Tow quantity price for 12 or mére to'0 single address ($1.60. 


Federal Telephone and Redo Corporation 
67 Broad St., New York 4 


ORDER NOW! 
USE COUPON 


Federal Telephone ond 
Publication Dept. AIS, 67 Broad St, New York 4, W. ¥. 


i 
! 
| 
! 
! 
[av 


‘You can have « ‘goods steady, cash business of 
your own recon saws with the Foley 
‘Automatic Saw ich makes old saws 
cat like new 


s. Easy to operate—no eyestrain, 
SEND FOR FREE PLAN—shows how to 
start in spare time—no canvassing. Send 


coupon today—no salesman will call. 


FOLEY MANUFACTURING CO. 
1019-7 Foley Bidg., Minneapolis 18, Minnesota 
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|| MODERN 
LAWN MOWER 


SHARPENER 


HARPEN ANY LAWN MOWER from $.inch 
Edger to 36-inch Power Mower in ten to twent 
minutes witha MODERN LAWN MOWER SHARP- 
ENER because dismantling is unnecessary — neither 
handle. roller. wheels nor motor need be removed 
when sharpening any mo y the MODERN 
SHARPENER eliminates 
grinds to the extreme 
Blades. Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.o.b. Pasadena 
(ior 44 HP, single phase motor recommended.) 


FONE-MAN SAWMILL — 
Easy To Turn Trees Into anes 7A 200% 


Makes Lomber 


Duat Tait Pire Extension| 
FOR YOUR CAR. 

DEEP TONE, $295 
PRODUCED BY 214 IN. OUTLETS 
Chrome Plated -- Fits All Cars 
Postage Free on Money Order, Chock or Cosh 
ear, reno, LYONS PRODUCTS Co. 2319 ieey Dias Angeles 16, Cl 


y=TORNADO 
GAS TORCH 
The Modern Way of Soldering 


Ideal for hard and soft soldering. Will heat 
Quickly: solder will How freely and smoothly. 
No compressed alr required, Self-ndjusting 
Safe. Economical. Can be used for annealing 
‘and bending metal parts. Gener 

*"F. Simply connect to 

jot with a rubber hose 
Torch Ho. 110 comes 


with three tips, (2! 

irate Gar Torch No,’ 110—Compicte with 2 tips, tor 
Natural Gas oF Bottled Gas; with 3 tips for Manufactured 
Gas. $2.95 per set. See your dealer or order direct. Send 
check or money order—post pald. 


Robco Corporation, 204 E. 44th St 


New York 17, 


y The “Pocket=Size 
* mach ine Shop” 


‘A TOOL THAT PACKS EXTRA YEARS OF PLEASURE 
- LOOK AT THE REST, THEN BUY THE BEST 


tool to please man's heart ... one that 


Westinghouse, 
Krms." Ford and others. Hobbyist or expert 
Eraftsman, Arst choice 1s Model 2: Moto: Tool 
Kit with’ its hands ied. highly 


‘and accessories 
14 REASONS WHY MOTO- | 
TOOL'S A BETTER BUY 


100. cord 


A real Gloucester fish- { | BUILD YOUR OWN 


biataeereens| POWER LAWN MOWER 


pee Ade EAK YOUR BACK 
MOWING FIELD OR LAWN? 


SAVE MONEY 
‘SAVE TIME 


Now anyone 
can save time 


‘&H MFG. CO., Dept. 
S11 E.31, Kan. City 3, Mo, 


SBEROTT-ROSS  OepLI0-4t Mu Ful Rad, Bvt il, Ca 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 


ay 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 


— Paint Sprayers 


No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING-FILING 


Solve Difcult Angle Jobe 


CHICAGO TOOL AND ENGINEERING 
naw BFS 


4396 South Chicago Avenue, 90 27, 


RI relat A,campact 


container tor 
a, Bitminates search, 
inten rizen. Bee your 


Still at sinh i co. 
PRE-WAR 
PRICES 


‘Congruve Dealer 


CONGRESS ~~ DRIVES 


U. S. GOVERNMENT SURPLUS 


TRIPODS 


‘Strong Wooden Tripods with adjust- 
able legs. St foot extension. Used by 
Government ‘tor engineers levels and 
ffansits. Can be tsed. for” holding 
‘Telescopes. Cameras. ete. 


Valve $qos 


24.50 


WHEATSTONE BRIDGES 


Qsed. in exellent, condition, Me. by Thompeon Lever 


by 
(co. “Phukdeihin Value SPECIAL $49.50 


Engineers All Metal Army Type Hand-Sighting 


LEVELS 
$2.00 "stcs1on 


quaury 


PUBLIC SPORT SHOPS 
13 5. 16th St., Phila. 2, Pa. 


Ne cop's 


CRAFTSMEN... 


We offer you hundreds of craft ma= 
terials, wpplies ond. occessoriens 
$ PLASTICS | ® POWER TOOLS © PLYwooDS 
LASTIC LEATHERS © JEWELRY FINDINGS, 
© MARINE PLYWOOD © BOAT KITS, 
Send 10¢ today 
for latest big 64:p09e illustrated catolog, 


CARMEN-BRONSON CORP. 


So. Fulton A Dept. 5. Mount Vernon, N.Y, 


Complete Line WALKER-TURNER 


Drill Presses, Saw 
‘Tables, Lathes, Band 
Saws, Jointers, Ra- 
dial Saws, Sanders, 
and many other Ma 
chines — large and 
small, Immediate 
delivery! We invite 

your inquiries, 


CARPENTERS MACHY. CO. 
213N. Lith St., Phila. 7, Pa. 


NOW READY! Ciymer’s Newest and Best Motor 
‘crapbook of Historical Cars’. No %. 
lrrngedagribae 200, ear . 

Joh 80 each posta 

CLYMCR_ Dept WI 12S W. Pie, Las Angeles, Ca 


for Be Vinee ot 


Sizes tor 8” to 16" metal lathes: 
BUILD FT YOURSELP from our sets 
f semi-mmachined castings ‘and. save 


y $5. Can be Anished on your lathe alone 
Complete working drawings and step: 
Dynatep instructions furnished 
ein key 


aS ie alone 
Imumon sents 28 TPOL Co. 


‘THE FIRST TOOL OF THIS KIND—TODAY’S FINEST! 
Smooth, steady power at your fingertips! Perform 


Precialon operations not possible with any other port- 
le tool! 


ets, Initiated 
t. 12 ox. Over 
500 accessories made especially for the Handee! 


A.GooD START—THE 


HANDEE KIT 


HANDEE Tool 
40° most 


acces 
backed ta 
campact 
carrying 
You 


‘tool 
case, 


‘only, with 7 
jorten, $20.59, 


OUR 
SELF OR A FRIEND - 
IFT OF A LIFETIME 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novier 
or craftsman to do perfect work. 
Magically, easily, your offiand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line. Set of 6 attach- 
ments with instructions. $7.98 


GET A HANDEE at stores everywhi they can’t 
supply you we'll send it postpaid. Satisfaction 
gveranteed. Free 52-page Manual on ri 


ICAGO WHEEL & MFG. co. 
Tr ROR anes Se: Daves 80s chiceee 7, 


Send CHandee Kit QHandee Tool (Precision Attach- 
ments (C.O.D. CRemittance enclosed (Send Manual 


Address. 
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For sparkling, brilliant pictures, use a WESTON 
with your still or movie camera. Tells you the correct 


ny 
‘a “must” for color. Ask your 
for a demonstration . . . Weston 
Electrical Instrument Corp.,622 Frelinghuysen Ave., 
Newark 5, New Jersey. 


WESTON 


Made 
EXPOSURE METER 


the meter most photographers use! 


QUICK STEADY PROFITS pin 


CORADIO 


4 Radi 


act NOW 


THIS IS THE BUSINESS YOU DREAM ABOUT 


PROVEN POWER TOOLS FOR A VALUE 
AND QUALITY CONSCIOUS MARKET 


JIG and SABER | 

SAW — Delivered!” 

A typical precision, $] 2:50 
d 


IGNITIONLESS encwe 


GASOLINE: MO COIL (Wiring 


GIANT 


Astronomical nate 


400 dameters magnifeation. (10,000, area, magnification) 


FURNACE Sar Gurmera: GAS Burners 
Sur fatter GAS Gurnee for 

petroleum gaues, OUNTYPE oll bursty 

Si ate a 


‘A GREAT SURPLUS BARGAIN 


72>) REDUCING GAUGE 


GROBAN SUPPLY 


ichiees Ave 20) Cateage, 1 


BANDSANDER 


Is BACK AGAIN and onty | M/Z 59 


NEW ECONOMY HOMESHOP 

Fetapiee tl lace TWO NEW ALL-IN-ONE 
HEARING AIDS 

BY Western Electric 


the c 


en 65. We 
1A 


Tete 


tories, 


Phone 


FREE! More information on these two new 
ADD TO YOUR INCOME instruments. Write for full-color booklet, We'll 
also send you, free, the new book, “Modern 
Science and Your Hearing,” full of facts to 
interest every hard- person. 


Profit by Increasing Demand 
for Belts, Purses, Gloves 
Woolskin Toys — 


MAM THIS COUPON WOM, 


Western Electric Dept. 380-PS10 
195 Broadway, New York 7, N. Y. 


1 

if 

| Send me the illustrated booklet about two 
[Rew all-in-one Western Electric hearing 
I 
I 
l 
I 
l 


Leathercraft a 
No Experience Necessary 


Sell popular, useful, easy-to-cssem- 101 Ideas 
ble items from Leathercraft Head: 


aids. In my free copy of “Modern 


Send ten cents 
quarters. Complete stock. All tools ot once for cat 
ond accessories. Instructions clog of money- 


come with mo- making ideos. 


terials. Imme 


For new, 16-page catalog, 
write to J. C. LARSON COMPANY |] | City, ‘Zone___State, 
178 N. Wacker Or, 


Chicage 6, It 


| 


FOR YOUR 
BASKETBALL NEEDS 
All teams outfitted at new low prices 
RAYON BASKETBALL JERSEYS — $1-90 


2 “Gown sides 
“in ‘all popular 


BASKETBALL WARMUP 


Gabardine jacket with sou- 
tash trim sides 


Rayon knitted barber, poe 
bly tailored.  Sewed evel 
wicket lated” buckle ssipget 

i Boptlae'elor combs $980 


ality, double-napped moleskin, with «2, tone 
es copliy, double nave plein ih? tee 
nyt conditions. ‘Stme’ features as DOVE gy 9g 


U.S. GOV'T SURPLUS 
Ure, gov comienars, Jews nésdle 
£ da baa 


Floating 
structet 


‘iat 


NEW WHITE SKI-PARKAS 

rurdy white cotton twill. Ad 
$4.34 Sturt ote ees Aan 
pockets. Full cut 'SinallMeditim—La 
ELECTRICIAN’S KNIFE 
2 Blades, Auto: 


2:MAN NYLON TENT mon 
Droot eround cloth, complete. with pol 
por 

PLASTIC CANTEEN 
Hold regulation quart, Canvas carrying case and shoulder 
Stmnp." U.S. Air Fores, Value 89.00: ‘Only 96 


PUP TENT slightly used $2.98. 78e exten 
‘ai onan om aa ama 00 st 


TRIA NGLE ood ETRER A, 


cad 


NAVIGATOR’S SEXTANT TYPE A10- 


(Yar superior to Type A10) 
Regular p: $ 
$300; now only 


ine haneae which enables 
it you wt 
"era charge please 


you to hang the instrament on 
tachment 


AVIATOR 


fying 


color, two for $ 1.00 
feather, brown, 
“rim Jackets: $24.50 


‘AERO PARTS SUPPLY, 


pt. A, Municipal Airport, Houston 12, Texas 


Masonry Spraying 
+++ Today’s Outstanding 
Business Opportunity 


1G EARNINGS FOR 


SURPLUS HARDWARE SPECIALS 


Hack Saw Blades, Miah Speed, Star Moly 10-32, Listed 
fer's40 per grees: Our price 81-30 Don, or $13 gross: 
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INDUSTRIAL SUPPLY CO., 314 E. 33 St, M. Y. City 16, HY. 


BATTERIES!—START 


a, tactory, at home, and re-cast Junk, batters 
Iistractions and everything ‘needed. Big” Prottsl 


‘BATTERY LABORATORIES, Dept. PS, _Minaeapois 


ass 


Please Send 10c 
for Catalog 102 

MEIER BRASS & COI 
1155 Bellevue, Detreit 7, Mich. 


D. C. CONVERTER 


je ced for trick: 
Fewiring of war surplun r 


Brass Sheet 


Sirpgadeda ts 
SCINTILLA RAIL & POWER WORKS, INC. 
54 Macdoural St, Mew York 12, MY. 


Tm Startling Difference (Metareeraprens 


Radiant Screens for 1948 offer 
you a host of imporcant, basic im- 
provements that being: wewsharp- 


ness, wear cleseness, vew brilliance 
to biack-and. 
8 mew tich, 1 
color pictures. Quick and easy 
setup with the sercen flawiug 
| smoothly into proper 


Macho 


modern, precision-built Radiant 
Screens briug ent the best in 
‘any pictures? 


Ottawa Self. 
LHP motor 


CLEARS LAND FAST! Powerful 

‘with friction clutch for safe operation. Cats 
down timber, brash and hedge: turn blade | 
yertlcally and saw lors to leneth. Also 
furnished with 


Has cluteh pulley or belt work. 
OTTAWA MFG. CO., 1-701 Brush Ares Ottawa, fy 


4 AUTOMATIC AUTOMATIC 
SAW SET = uxeoare RETOOTHER ; 
DELIVERY 


cu Ta MODEL TILT- Ty mW 


UNCONDITIONALLY GUARANTEED 1 YEAR 
Complete os shown with Trons-oxial Boll 

Seoring "Motor Driver Ball Bearing Sow 
Arbor, Table including extension 18” x 25", 


Mesioum Fence & Sew Inert, Complete 


Cost Iron table exten- 
Will support plywood 


SAW TILTS & 7 an 95 18" aor pele 
TABLE 5 
STAYS LEVEL, 


MOTO-SAW 


THE AMAZING ELECTRIC 
SCROLL SAW 


Onin 


rower 
1" 


pereeptible 
Ininute 
medi 


Tengt 
widths. Mote-Saw 
only two moving 
10-120 'V. 50 or 
Of satisfled users. 


rgend, $1, and pay 
Money back ‘it not 


DREMEL MFG. CO., DEPT. $127-K, RACINE, WIS. 
(A BONANZA FOR THE HOME WORKSHOP 
ACTUALLY $50.00 WORTH OF “ayy 


DING WHEELS © Ses 


ee 
Vp 


327 pleces 
Grinding and 


ing 
“0 "mounted stones, 


F 
better than ‘a 350.00$6,95, z 


value for only. 


GROBAN SUPPLY CO. bétr'%e"incnicacd stu. 
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DRAIN {ou aan, Poot, 
- WASH TRAYS, ETC. 
LABAWCO Type P Pump 
Keeps garden pools fre 
Cireulates oll or refrigerant 
ete. DOES NOT CLOG! 
1500 Gals. per_nr.—300 


Sissippl, add’ 50e. 
Send Order Today 
LABAWCO Pump: 


fETALKIT 


ROUND METAL RODS 


Each “METALKIT® contains one 12” length of exch of these sizes 
1/8-3/16-1/4-5/16-3/8~1/2 i 
STEEL... 
ALUMINUM 


F & H MACHINE CO., Dep't A 
New York 7, N.Y. 


mens, Oke Al 


Tos ABBEA 


"iPocelsn #1 


Blackhead-Remover 


‘The amazingly effective Vac- 
acts Blackhead 


Ages ae 


IN A DIVIDING HEAD 
pear MODEL SD 


only $95 


EXHAUST 
BLOWERS, 


WORK SH 
© OFFICES @ RESTAURANTS © 
PRINTERS @ PLAYROOMS 


CARBIDE “SCRIBER 


NON-MAGNETIC 


Cutting glass."In plasuc 
ease with pocket clip. 


PRICK PUNCH 
Tungsten carbide tip, 
silver brazed into, 397" 
eat treated steel bod) 


Price Post Paid 


LUCAS MILHAUPT ENGINEERING CO. 


SOUTH LAKE DRIVE © CUDAHY, WISCONSIN 


Prevent accidents. Fill in cracks, ruts, 

shallow holes, rough spots, widened 
Seams, etc. in your concrete basement 
or garage floors and outside walks wich 
Smooth-On No. 7B Quick Floor Patch 
Cement. Do it yourself—save time, save 
money. 

You just mix Smooth-On No. 7B with 
water and apply with a trowel. It hard- 
ens overnight and makes a tough, hard 
seal. Clings securely in place, for it 
expands a little as it sets. Keeps cracks 
from spreading. Stands heavy traffic, 

Order Smooth-On No. 7B in 1-, 5-, 25- 
or 100-Ib. size; a pound will fill in 11 


cubic inches. 

FREE Fioon parc rote 
AND REPAIR HANDBOOK 

Get both free— just mail the coupon. Folder 

tells all'sbout Smooth-On No. 7B. The 40- 

page handbook shows you how to make prac- 

tical, short-cut metal repairs. How 

to stop leaks, seal cracks, tighten 

loose parts, etc. Clear directions, 

170 diagrams. 


$0.26 


Doit with SMOOTH: ON 


QUICK FLOOR PATCH CEMENT 


NEW BENCH KING «zt: DOES A 1000 JOBS 


On And Off The Bench In A Jiffy 


This sensational new bench vise with ingenious finger attoch- 
ments holds safely and securely work of all 
is, half-balls, tubing, medallions, templot 
jools, and irregular shapes of many types and materials 
for filing, drilling, cutting, sawing, engravin: 
etc. Everything held from .001 inch to 2% 
some ease and power. Made of solid bronze; 


The alert mechonic will find new ways to employ the BENCH 
KING VISE and tool steel accessories for every job. A modern, 
streamlined tool designed for craftsmen by craftsmen, 
STURDY—COMPACT—POWERFUL 

The BENCH KING, complete with accessories, 
is on amazing valve at $14.95, The man 
who uses tools cannot afford to be with: 
out one, Order at your dealers or direct 
from manufacturer. Ask for our illustrated 
booklet, 

DEALERS—WRITE FOR PRICES 


A PROFESSIONAL ENLARGER 
AT V2 USUAL PRICE! 


YOU ASSEMBLE. SAVE $30 ¢ __ Frank Tyson, Inc. *daavou'n ono” 


USE A Pafesioal SKETCH. PAD! 


E Bruning Vellux Pad that's so widely used by draftemen, architects, 
ete, Contains $0 sheets, 81-2 x 


VELLUX 
SKETCH PAD 


ony #425 
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CROSMAN Sé«c RIFLE 
oe POWER 


(Q) without POWDER 


Ys like Crowmon become there i no rec fo 


The BETTER Ammunition for ALL .177 
and_22 caliber fir Pistols and files 
177 cak.. $250 me AeCORACY 


Get these Modern 
Complete Plans 


EASTERN N TOOL & SUPPLY COMPANY 
176 G rork 12, N.Y. 


vices FOB, Kansas City—No COD orders 
Ml WEST BUY “ANYTHING co. 


1520 Locos 5 
‘Hundreds of other bargains— Write for Circulst 


be certain 

of perfectly 

exposed 
photos 


with a new 


dual purpose 
exposure meter 


_ i 
Ne. 69 $4180 


44" Drill 


cht. convenient and handy. this improved 
ine grip that makes ntraight 

"Backed by 85s a ai 
produced 1 antics by modern 
ay arii'buy. For cvere day 


Dall makes’ 
Grill press. 0 
SpeeaWay des 


able lever operated 
from your. local 


No. 117 
Grinder 


$1495 


SPEEDWAY MANUFACTURING CO. 
1864S. 52nd Av 
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LOW-PRICED 
LARGE-IMAGE 
TELEVISION 
IS HERE! 


ONLY 


$98 50 


Transvision’s 
New 12” Tube Kit 


Gives You Larger Image Than 
Sets Selling at $500 


chance to get low-priced, large-Image tele- 
vision with an easy-tonssemble Transvision Television 
Kit! After only £0 working hours you'll have a ringside 
seat at fights and ball games with a “bigaslife” tele- 


© Here ts y 


Price includes specially designed 


Nothing extra to bu} 
22 tubes, KF. unit preassembled 


folded dipole ant 
and pre-tuned for all stations, true F.M. sound (be 
We" pleture tube large enough for 60 people), Even solder 
is supplied! 

If you can read a road: 
kit together! Complete 10 
the simple step-by-step dir 


put a Transvision 
one it by following 


ple who have 
insvisior 


Beat high-pri ved ae 
Order today 5 deposit’ will assure early delivery. 
(Beautifully ‘turned walnut cabinet available, for those 


who wish It, at low cost.) 
‘MAIL THIS FOR FREE DETAILS 
acon Television, Inc., Dept. S107 

143 E. 49th Street, New York 17, N. Y. 


Gentlemen: 
Please tend me more information about Transvision’s 
semble, large Image 12” tube television 


State 


AIR 
RIFLES 


BENJAMIN 8 


PISTOLS 


L GUN for PRACTICAL US! 

fe aUSAEE CLEAN, sere iect 
(JAMIN H-C PELLETS. WRITE AT ON 

GENIAMIN Ria’ RIFLE Coy 811 MARION STs ST.LOUIS & MO. 


GET THE 
FACTS / 


Do You STILL 
CHANGE 
MOTOR Onn ?? 


(AR—TRUCK—TRACTOR and DIESEL OWNERS! 
Gis. Ba. of Stds. Bul. states: “Om 
catty Rectalee’ 


Bose Not Wear Out Mechani- 
fetion hae te 


(MORE PROFITS FROM YOUR | 


_ 


ve 


STEP UP 
PRODUCTION 


Tasall « Newosn Precsion Bed Turret for misinum, tooling 
on jous Logan Ada ot Cefenaun Late This wll todesing 
sadbetoting eaves usommmodete at ol padcons HS 
Eisdacmped ee Aiesckis gies sare eagle cod pe 
Bacc sptatin tore oeea peo Oo peor 
pretaslon sons Wii for toes 


A. K. TOOL CO., 2029 Bloke Ave., Los Angeles 26, Colif. 


New, U.S. Army, Canvas 


Mechanics APRON 


Thirteen pockets for tools and 
other necessary items. Ideal 
for carpenters, mechanics and 
handymen. 


‘STAN TEXTILE CO. 39 S. 4th St. Phila. Penna, 


SONG WRITERS 


PROTECT YOUR SONGS 


What every tong, nilter should know—mnust know, This. book 
HowTo Ph ‘COPYRIGHT YOUR SONGS Ik Tit 


UNITED STATES AND THROUGHOUT Titk WORLD" by # wo 


fg and. Interesting book for every writer’ 
Original Iyrics and music, ‘Sent prepaid for 50e. No C.D. 
CHECKERBOARD PRODUCTS. INC. Dept PS, 1 East 2né Street New York 17, 


Licht PLANTS 


Used Gov't Surplus—Lowest Price 
Ever Ofered—3000 watt, 110 volts. 
Powered by Briggs-Stratton or Wis- 
consin 6 HP. air-cooled engine. For 
Stationary or portable “use. Our 


pie rice. "FO. $194.50 


SPECIAL? @ 10 714 H.R. Aircooled 
Limited Supply—Immediate Delivery—Order Now 
Write for Illustrated Circular 


MIDWEST SURPLUS SALES 3294S C39" no: 


Don’t et good gas and vil money go up in 
] smoke. Restore new car pei 
your motor with a set of Qui 
"Gral-Flox” Piston Rings. 


ating Burd 


Send name and address on margin of this ad 
for two free, handy booklets for car-owners. 


URD PISTON RING CO., vePr. ps, ROCKFORD Le 


OATS — CAMPERS — TRUCKS — HUNTERS 
‘BRAND NEW—U. 5, NAVY 


‘SCHMARJE TOOL & ENGINEERING CO., MUSCATINE, IOWA 


U. 8. SURPLUS Skint 


BARG. 


» . YOU TELL THE 
@ SERVICE MAN TO 
PUT IN THIS 


@ or Pur In THIS 


Dirty oil wastes gaso- 
line, as well as oil, and 
clogs vital oil slots in 
the piston rings, Then, 
carbon forms faster, 
valves gum, power is 
lost. Overhaul expense 
soon follows. So, get the 
FREE AC Oil T 


rly 
the” yellow -and = 
official AC Sign. Keep your oil clean with AC 
replacement Elements and AC Oil Filters. 


‘AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 


OIL 


ERS 
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UR_OWN LAL ‘ 


WORK METAL 


BING PRODUCTS 
| Dept. 8-24, 88 Broad Street Boston 10, Mass. 


INSTALL- SERVICE OWN OIL BURNER ‘ 


Save wp te $1801 Send forthe famous DELTA 


& Seri ECE 
MILLHOLLAND SCREW PRODUCTS CORPORATION 

132 West 13th Street 
INDIANAPOLIS 2, INDIA 


8.03 Northern Bite Uechoos Weleten, Hee York City 


iiss WOODWORKERS x} 
INLY 15 CENTS-REBATED O 


raat 


ROYALTIES and CASH 


FOR INVENTIONS 
When We Market Them 


OUR INVENTION MARKETING SERVICE IS UNPARALLELED BY ANY OTHER AGENCY IN THE WORLD 
Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO., 126 Lexington Ave. (Suite C 10), New York 16, N. Y. 


FOR AN INTERESTING HOBBY 
FOR A PROSPEROUS BUSINESS 


BUY A PORT-O-TOOL 
THE TOOL OF A THOUSAND USES 
for PLASTICS « WOOD . LEATHER « METAL 
FEW OF ITS THOUSAND USES 


WAITING FOR A RANDOLPH 
FIRE EXTINGUISHER 


A SELLING OPPORTUNITY 


FOR YOU! 


Every building holds © prospect 
Homes, Boats, Cors, Garages, Gos 
Stations, Shops, Loundries, Forms, 
Hotels, Stores, Factories. 


Randolph laborctoiies; Inc. 


4 EAST KINZIE ST. 


CHICAGO 11, ILLINOIS, U.S. A. 


SAVE 40% 5: 
740 the 
Sencationally 
LOW PRICE 
of Only 


FROM FACTORY! 


FOUR PURPOSE WELDER 


* IT WELDS 
BRAZES 


MOST REVOLUTIONARY & NEWEST MODEL 
FOR MACHINE SHOP - FOUNDRY - REPAIR 
SHOPS - HOME OR FARM WORKSHOPII! 


Check Money Order Deposit 
Jom enclosing __ ‘oO ia) 
for which send Hy-Are complete ovtfi to 

la lane 
a 

City. 


jone__Stote. 


This light, strong, easily handled 
device—weight-tested to 
pounds—will let 
—Putty Veer 

reens and Awnings 

\dder! Sturdy steel railing—sub- 
stantial wood floor. Use with 
combination storm windows. Rub- 
ber house protectors. Model F fits 
walls 9" * thick; Model M— 
12 to 15”. Specify. $7.50 post 
$6.95 C.O.D. plus fee. Money back 
uarantee. Patents pending. A 

fe" Product. Agents—Deal- 

ers—Territories Open. *Trademark 


= 
DUTBOARDS Ns 
ROWBOATS Wants 


NORDEN BOMB SIGHT STABILIZERS 


hia lnstrument ts about the bulk of the 
iT. 10,000 RP3t. Ht 


Ail'itenis ‘FOB’ Chicago 
L.P.WEIS &CO., _ 2929 N. Pulaski 


valor yh an endows. Rd Yl, Str. Crm, Bch. in 
“ERC EREE ERTS 
Sion one ed 


NEW “THERMO-SAW” 


MAKE THINGS FOR THE HOME or FOR SALE 


Malisioesosie 


Manufactured by THE KING COMPANY 
6 No, Batavia Ave., Dept. PS-10 Batavia, tl. 
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FOR ALL OUTSIDE WINDOW WORK 
UPSTAIRS OR DOWN 


[noniison cRArTiRs, Inc 


| 701 Miami Street, Tolede 5, Ohio 


. PREPAID C] 
SEND CIRCULAR [] 


Piles May Lead to 


Chronic Ailments 
FREE BOOK — Explains 


No obligation. wits to Thornton & Minor cunt, 
Suite 1049, icGee St., Kansas City, M. 


‘PLASTICS’? 


Sipe provides al sooded sot 
Lucite—Tenite—Catalin—Acetateall-in sheets, rods,” and 
bes. Complete line of cements, dyes, accessories and sup- 
plies.” Send. 20¢, today. for Catalogue’ and Handbook, We 
Snply this amount on i 


(cuts with heat) 


‘CUTS RAPIDLY AND 
CLEANLY THROUGH WOOD 
‘AND OTHER MATERIALS 


at “GADGETEER'S HEAVEN 


Ex. PLEXIGLASS DOMES 


s 
AY § 
ee \ 


‘CANTEEN 


NESS: in WAR SURPLUS. 


PLASTIC. # 
CRAFT KIT 


Throat mikes _.__$1.00 ea. 
Voice Filters, FL-8-B. Noise 
eliminator. $1.50 ea. 


PALLEY SUPPLY CO. 


THE LARGEST FIRM OF 
WTS TYPE 1M THE WORLD 


SENSATIONAL VALUE. 


i ITEMS WE HA 
THE WORLD'S LARGEST SUPPLY 


$8.85 While Thoy Lat! 
\|SLEEPING BAG 


car vA i Magee 
DEPT. P. S. 107 — 6321 SAN FERNANDO RD. 
GLENDALE 1, CALIFORNIA 


TEN DAY TRIAL 


Back Guarantee 


fan quality for 
‘GePTED AS THE 
“ALCULATOR 
‘Operates with 


SEND NO MONEY 


FREE!! 


Foch Baby Colculator enclosed In 
Seowttal tcclooking Lee 


MILLIT...ON YOUR LATHE! 


fPALMGREN 


CONVERT LATHE 
into SEconDs 


iow you can Mill, lot, Grind, Groove, Square Shafts, Samat 
Fee ee eatid many other important fobs, SAY TIME 
sth send work out ar uve costly methods when & 
‘ATTACHMENT wil salve your probe. 

a gradations for Tay anaie 


UST A FEW OPERATIONS YoU CAN DO Om YOUR LATA] 


s3ec0ses 
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ARMY AIR FORCE SURPLUS 


FAMOUS AIR FORCE 
BOMBER JACKET 


Fervor gr sey. Aenea 
Barehaa teen 
Seat ee 

| Eee ia 
a es 
| Siar ea tee 
| EE se = 


Ficlude 350" postage and. han: 
ding. - z 


TOOL AND TACKLE BO 


Prised by Home Mechanics 


89° 


Contains 6 removable cannisters 
with lids. Ideal for small too 


fishing tackle; to store valu 
ables, Hinged lid has carrying 
handie; hasp catch for padiock. 
Heavy metal, Enamel or lacquer 
finish. Originally Army spice 
boxes. Include 25c postage and 
handling. 


ALLIED SALES CO. 


Dept. $0, 523 Miss aneiseo 


MAKE ‘ MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A General Purpose Magnesium Orychloride Flooring 


THE MODERN PLASTIC FLOORING 


Ing. Monty of 
profit. Aet 
‘without de- 
iow! 


Dealers & Agents Wanted 
Ware 9S DEA 


LASTING PRODUCTS COMPANY 
200 Block S, Franklintown Rd, Baltimore 23, Md. 


Rot 
NEW pritt Press SANDER 


v. 8. REMYOARE Force 


—- 


$3.95 


‘Thousands of uses. An 
ideal navigation. instru 
ment for boats, yachts 
ete. A wonderful unit for 
Home Construction to bulid 
cameras, enlargers, large 
slide viewers 


{rol rheostat, feslstor, power plug and tools. All housed 
in beautiful plywood case measuring 14%xi1x10" high. 
ase has leather handle, steel reinforced corners, hinged 
lid with stop, lower compartment divided Into eight sec- 
tions. Case is ideal for fishing kit. picnic set ease, tool 
Kit, portable radio case, make-up it, travel case. Case 
_lope worth twice the giveaway’ price. we are asking for 
both. “Shipping weight, 30 Ibs., F.0.B, Benton Harbor. 


HEATH COMPANY ceston'iane 


Your Own Business! 
Here's your best opportunity to be 
your own boss ond ge! into the big 
ney! Start your own welding shop— 
‘minimum investment reavired. Hebort 
effers 1000 welding combinations with 
MultiRonge Control for better welds 
—Hebert's Remote Control speeds vp 
work—mokes you more profitl 

You Can “Build Your Own” HOBART 
Seve hundreds of dollors, build y 


+ Rlnetrle Brive 


Se” Bualaiteu Own 


Hebert A. C. Arc Welder for single 
phote fines, Mondles oute repairs 
economically — ideal for all types of 
Hight metal werk. Use coupon for detoils 
HOBART WELDING SCHOOL 
strectors, low cost, Qualified under — Waaldebes Vea 


Hobart. 


FAC Welder 


YOY, Ohlo One of the World's 
HW) Lorgest Builders of Are Ws 


Vm interested in Hobort Are Welding. Send 


‘my free book, details on 0. 
| Get Drive We Build Your Own 
ASC. Are We Welding School 

amt 

ADDRESS. 

Hobart Bros. Co., Box P-107, Troy, Ohio 


Ana ging PATENTED INTERIOR | 


COAL HEATER 


© Look inside 


then you'll see the 
difference. WARM 
MORNING is the 


e, patented in- 
terior construction 
that results in abun- 
theatatlow cost. 
all day and night without 
ling. Holds fire several days on 
closed draft. Burns any kind of coal, 


Four models, 60 to 200-Ib. 
coal capacity. Sold by Furniture, 
Hardware, Appliance, Lumber and Coal dealers 


throughout the nation. 


Get This BIG BOOK 
‘of HOMES PLANS 


© A beautiful 16- 
page book 


known architect. A regular 
50c book for only 25c. Send 
fa quarter for your copy « 

NOW! om 


LOCKE STOVE Co. 
Dept. M, 114 West 11th St, Kansas City 6, Ma, 


GENUINE RADIUM 
NIGHT GLOWING 
BUTTONS 
LOCATE ANYTHING, 
1N THE DARK! 


oS lon 
piled av 


‘3 RADI-GLO BUTTONS . 


‘ont instruction card. prepaid 
Money. back if ot delighted 


LUSTROLITE CORP, 6928 Car 


SPECIAL! GOV'T SURPLUS SPECIAL! 


These Prices for U.S. 
si HOSE 


Temas Sarah $1.45 


‘SEWING MACHINES 


| \Gomtplets outiit, metsr aad control, 
with full instructions. Easy to at- 
tach in few minutes to any treadle 
sewing machine. Money refunded 
in 5 days if not satisfied. Dealers 
invited. 


ASSOCIATED MAINTENANCE CO. 


Dept. D 


ELECTRIFIED 


spite 


MODERNIZED 


210 East 34th St. 


BUILD £278 TILTING TABLE SAW! 


OWN 


re OR MORE 


LEARN TRIG - 


QUICKLY Pash 


REED MFG. CO., 11350 Burbank Blvd, W. "tobree Calif. 
FIND OUT WHY THE DEAF 


CALL THE 
ONE-UNIT 


HEARING 
AID 
A “MIRACLE” 


|. Only — Send Postal or M.O. Only — 25% Deposit on C. 


PM & RECTIFIER 


©) Tronsformer & 


$1,50 


PRESSURE QUEEN 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
SPRAY PAINTING OUTFIT 


© compact 
© RUGGED 
© POWERFUL 


Immediate delivery on compressor with motor 
AMAZINGLY LOW PRICED FOR THE ONLY 
POURYSTLINDER’ UNIT ON THE MARKET 

The, ideal air sunny for ome and farm workshop 

machine sho wand contracting. painter: for 

redut_finahing, tnbating res, pasting. satomo- 
er true 
wr compressor has drop forged crank- 
fiat esl tc het rete vale Sane ea 
wr free roms. paloetion. Bt 
the compressor mounted on steel 


Shor 54 hip. motor oF gas engine. Immed 
If your dealer does not sell Pressure Queen write direct 


THE CAMPBELL-HAUSFELD CO. 


151 RAILROAD AVE. HARRISON, OHIO 
Get an Electric 


SOLDERING IRON FREE 
and assemble your own... 


IPS Radio d Electronic Experimenter 
that we sell feady assembled for 


ip 


wheat orn dre amt: $19.75 


Sompicie’ with. an Unga! Electric’ Sclaering ‘Tio ideal’ for 
Wiring Jour Uunaisembled MAGI-KLIPS. Kit 
‘Send for your copy of PREE booklet. “Elecironics Made Easy.” 


DEER & TAYLOR COMPANY 
Dept. M, 1340 Milvia St. Berkeley 8, California 


LECTRIC 
TORCH 


Now only 
12 


FULLY GUARANTEED, 


SENSATIONALLY PRICED 


‘WELDS + BRAZES + CUTS + SOLDERS 
ust plug into nearest socket. Are furnishes op 


{o tnfoo degree Farenheit Welds metal wp 
{71m thickness tes up to 3/32" rod. Cua a 
we nln ar unten Coit 
Beep Sting Torch and tie slactrde 

flding Torch with atiache 


ALLIED’s 


BIG 164-pace 


RADIO 


bs 
Everything in Radio at Lowest Prices! 


Here is everything you want in Radio! New home rad 
‘and phono-radios, Ham receivers and gear, new ki 


thousands of parts, tubes, tools, complete PA equip 
ment, diagrams, latest radio books, The most complete 
stocks anywhere—in one big book—all at money-saving, 
low prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 
Loop Antenna, and Tubes 


It’s here! The fi 
S Tube AC 


atest S* PM 
cabinet. Unbel 


fand tone quality. Highest grade components galy. ‘Com- 
‘ll parta, tuber and full Instructions. ONLY 


ke ak the orce Shoe: we 10 The $9 AOS 


‘adie Formulas & Oats No. 37-782... 16 
Dictionary of Radio Terms No, 27-781. Ae 
ndbeek No. 37-783... 286 
Ae 
0e 
26 
$1.00 
37-900... 250 

RF Resonance and Colt 
‘Winding Calculator No ses Be 


ALLIED RADIO COR 
833 W. Jackson Bivd., Dept. 7-K-7 
Chicage 7, Ill 
Q Rush FREE 164-page Cataloy 

i Send Kit Now 83-295 nn 
B Send 6 Books No. 39.799 
1 Send Calculators checked above 


t's Here! 


BARRON mera. SHAPER FENCE 
Fits ANY Drill Press 


Deautifully i 
flared, accurately machined, 


ay aun, metal 
‘tating Wea: Noel rane wot! Conglte Wt tachor bl, 2 
rtd down spine. Areal value, See atyoor dealer oe whipped rect 
ramous sins NEw2y:onuM 
ic press ea 
TAMER pean tates 
Pa aas  ees 
one 
33. 
7 r 
COMPLETE manag levee 


OTHER DRILL PRESS ACCESSORIES 
4" ROTARY SURFACE SANDER $535, DOVETAL CUTTER 33 
ALLMETAL AUEILIARY DRILL PRESS punind AND SHAPER TABLE 3 
TAPERED AND THREADED SPINDLE ADAPTERS 
OUTER AND ROUND END MORTISING BITS 14°10 


Uberol 10 Day Money Bock Gvarantes 
Workshop Guide FREE 


BARRON TOOL Co. 
570 Architects Bldg., Detroit 1, Mich. 


BARRON stc's* 


WORK SHOP 


TOOLS 


Safe Trailering 


a S> 


(CBeofaty Engincored 
Trailer Parts 


‘© TORQ-LESS AXLES 

* BULL DOG HITCHES 

* BULL DOG PARKING JACKS 
What's behind Sofety-Engineering? Drop 
us @ cord today with your address and 
you'll receive the full story in our new 
FREE Catolog by return mail, 


Send Jor FREE Catalog Today 


Pa 
kK . a HAMMER BLOW TOOL CO. 


WAUSAU, WISCONSIN | 
JACKET 


THE WORLD’S 


BC223 TRANSMITTER 


‘One of the Army's best. 
Ideal for amateur use, 
covers 80 meter band, 25 
watt, crystal controlled, 
suppited brand new with 
tubes, meters, tuning 
unit, speech amplifier, 
and’ modulator. 


$14.95 


Shipping weight, 
80 Ibs., Express 


th tube 
Garton. Easily converted. 
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in “original 
Shipping ‘welght, 8 Ibe. 


HEATH COMPANY 


Electronic Kit 


Experimenter's paradise. 


Kets, resisters 


Sle. Parts for. dozens of 
Ses $1 


Soh tuning, condenser ‘and 
{SE Neal oundation for sea 
Sec. “Shipping. weight, 
DEPT S305 TERRITORIAL ROAD 
BENTON HARBOR, MICH. 


$4.95 


SAVES YOU VALUABLE , go" 5 
TIME AND MONEY $)Q5I 
= Designed to Do High-Grade Welding Inexpensively BM BLaYE 


Maintenance men, formers, mechanics, machine shops, 
= foundries, auto, general repair and job welding shops AMAZINGLY SIMPLE 
using the DYNAMIC WELDER find it so indispensable and TO OPERATE! 
useful that they connot afford to be without it. If inexpe- This portable. Dyaaaite 
rienced you con easily learn to do a variety of high- Welder, easily corried 
grade welding jobs by following the practical, simplified Tight to the job, can be 
‘operating and welding instructions furnished. ed from ects 
WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 110 Volt 60 cycle 
Hos eight metallic ond carbon arc welding heat stages. Does work line. Can also be 
A ‘you would think only possible with a larger, more expensive machine. supplied for 220 
Volt 60 cycle oper 
IMPLEMENTS READ WHAT USERS SAY... ‘ction ond for oth 
nat will do more than you sa 


er voltages ond 
i | 
BICYCLE I 
REPAIRS 


APPLIANCES 


W' 58, St Jobe, NB, Conoda 
Better Than | Expected 


i "thove done quite «litle welding with my welder ond will soy i! better 
MAINTENANCE AUTOMOBILE than | expected. The price, convenience, ond voriety of work thot can be 
REPAIRS done with the Dynamic are the cttractive points,” W. R. P., Portland, Ore, 


EASY TO OPERATE! 


Riding above train level, passengers in Vista-D ome car get wide view of sky and countryside. 


~ “ecco Dreaming in Steel 


OE of the functions of PSM is to report 
the dreams of science and industry: the 
little gimmick which prevents a cut thumb 
on an otherwise temporarily happy house- 
wife; the multipowered whosis which will 
whisk a camera off the planet; and every- 
thing in between. 

Usually, those of us who see the sketches, 
talk to the inventors, or draw the cross-sec- 
tions rarely get to risk the thumb or ride in 
the interplanetary rockets. So it is with 
special satisfaction that I tell you about my 
ride in one dream that came true. 

This particular dream was about a new 
kind of railroad car. The Budd people 
called it the “Vista-Dome Car.” You saw it 
pictured in PSM before it was made, and 
you saw how it was made. I saw it dreamed 
up complete in stainless steel but standing 
still, and decided it was a handsome day 
coach with a sun porch; an impressive but 
not important penthouse on wheels; an 
amusing but hardly vital new model for the 
old chore of hauling people around on the 
ground. 

T was wrong. And I suspect a lot of old 
railroad men who have only seen the pi 
tures are also wrong when they discuss this 
steel dream as an expensive concession to 
publicity and passengers on the part of the 
good old freight that brings in the money. 
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Because these new cars offer a new kind 
of railroad travel, bring a new excitement to 
any old train trip. Riding in the conven- 
tional car, you see only what is on one side 
of the track, and what is below the level of 
your eye and the window. In the upper 
seats of a Vista-Dome car, you see both 
sides of the tracks, what's above you, and 
what's ahead and behind. It’s like flying— 
but lower and closer to the scenery than 
most pilots would care to go. It's like riding 
in an open car without feeling wind, rain or 
sun; without the noise. 

Over your head, steel frames give a sense 
of safety. Double layers of glass filter glare 
and heat. Insulation and air conditioning 
cut outside sound to a murmur, There’s no 
roar and click of wheels on rails. Even a 
passing locomotive, visually furious with 
smoke and steam, can hardly be heard. 

T have seen a lot of this country through 
the windshield of an automobile, through 
the slots of day coach and Pullman win- 
dows, through the holes in the clouds from 
an airplane. But I wish I could see America 


first through a Vista-Dome. 


this one 


you GOTTA KNOW ALL THE RULES," 
Treminded our high school coach the 
other day, Wa expect your team 
to win. 


“t's the same way W 
I said, “from the way 
runs, 


ith your car,” 
yoke and 
you're playing a | 
When he asked what I ex 
told him, “You call me your Doctor 
of Motors and expect me to 
sure that your car gives you tr¢ 
free, al transportat 
you make it a rule to come i 


NOTICE TO CAR OWNERS. 
favorite mechanic—¥ 
Hingerstown, Indiana, 


Perfect Circles are ava 
our Doctor of Mot 
U.S. A. The P 


t Ciecle Com 


larly, 


I can spot little troubles before 
they get big and costly.” 


Well, I fixed his car— 
valves, replaced the gaskets, put 1 
Perfect Circle Piston Rings to stop her 
oil pum ‘ed her up—and from 
the fed you could tell he 
felt like he had 
‘Then, he agreed that it was just 
plain common sense to bring his Sot 
piforregular checkups—that he would 
make it his No. 1 car rule and never 
forget it again. 


another winner, 


fable at any automotive repair shop. Your 
et any mn. Perfect Circle Corporatiogs 
s thet. Toronto, Ontario, Canada. 


PERFECT 
CIRCLE 


coctoser 1947 297 


PROMPT DELIVERY 
See your South Bond Disteiby 


Sas price increase ove: 

faveP eas than 15%. 

TIME PAYMENTS 
La 


BUILDING 
BETTER LATHES 
SINCE 1906 
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RECISION AT WORK 


‘South Bend Tootroom Lathes In the 
laboratory of large steal company 
Where precision is vital, the accuracy of South Bend 
Lathes is most appreciated. Their capacity for precision 
work is virtually unlimited and exacting work can be ef- 
ficiently machined with appreciable savings in time, effort 
‘and material. Small shops, laboratories, experimental shops, 
and large industries have long preferred South Bend 
Lathes for their accuracy. They are made with 9”, 10", 13", 
144", 16", and 16/24” swings. Write for catalog and 
name of nearest distributor—state size lathe you require. 


SOUTH -BEND-LATHE WORKS 


456 EAST MADISON STREET + + SOUTH~SEND 22, INDIANA 


ou Soldering Equipment Early in my course | show you how 

jo Parts; show you how to to build this N. R. I. Tester with 

19; how to mount ports | send. It soon helps you fix 

and connect Radio parts; give you neighborhood’ Radios and eam 
practical experience. EXTRA money in spare time. 


You get parts to build Radio Cir- You get parts to build this Vacuum 
cuits; thon test them; see how they Tube Power Pack, make chani 
work; learn how to design special which give you experience with 
cireuits; how to locate and repair packs of many kinds; lear to cor- 
ciresit defocts. rect power pack troubles. 


Building this A. M. Signal Genera- You build this Superheterodyne Re- 
tor gives you mor jer which brings in local and 
perience. It provi ions—and gives you 
modulated signals for many tests 

‘ond experiments. 


You can get this 
training in your 
own home under 
G. I. Bill. Mail 
coupon for full 
details. 


with BIG KI 


of RADIO PA 
I send you 


Do you want a good-pay ji 
the fast-growing Radio Indu 
or your own Radio S| 
pa card at right for 
Lesson and my 64-paxe 
“How to Be au Success in RAL 
both FREE. See how I will 

home—how vou get praf 

Radio experience building, te 

Radio circuits with BIG KITS 

PARTS I send. 

Many Beginners Soon Make Extra 

in Spare Time While Learnin, 

saroll T. start 

EXTRA. MO} mauals that 
you how to make EXTRA. 1 
znbors" Radios in spare tim 


learning! It’s probably easier to get 
dip now than ever before 


the Radio Repair Business is 
Think ‘of even greater "oppurtunit 
Television. FM, ‘and. Electros 
become available to the public! C 
and mail posteard for FREE book 
" Mail post card for Sarn 
FREE 64-page book, Head details 
Course: letters from men I ty 
‘lv you can get s 
st MATL POST 
President, Dept. 
National Radio. Institute, Pioneer 
Study Radio School, Washington 9 


